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APPENDIX A

A SAMPLE PROBLEM

We have chosen a relatively small sample prcblem tc illustrate
an implementation of the branch-and-bound algorithm and its czorrespond-
ing program. We will structure the problem from a user's viewpoint,
formulate the objective function and the constraint set, illustrate
the preparation of the data decks and user's subroutines, and explain
the logic of the results. The prcblem tc be described here has been
discussed in a previous document.

The Ace Trucking Co., in planning fcr next year's workload,

. estimates that the company can serve its customers with a fleet of 67

light trucks and 16 cross-ccountry trailers. An alternative fleet was
also considered consisting of 43 light and 20 medium sized trucks,

together with only 7 cross-country trailers. Finally, the only other
practical alternative considered was a mix of 42 medium trucks and 12
of the big trailers. The medium trucks, however, are of a new design
and will not be available for next year unless the company is willing
to pay a substantial premium. At first it appeared that choosing one

of these three alternative fleets (shown in table form below) was
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Figure A-1 ALTERNATIVE FLEET MIXES FOR 1972
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the only decision issue. However, it soon became clear to the planning
group at Ace Trucking Co. that the investment decision should also
depend on the utilization of the trucks in subsequent years, in addition
to that utilization planned for the next year. And furthermore, the
existing fleet of trucks was far from obsolete, even though maintenance
costs on some of the older vehicles were beginning to climb. Realizing
these factors, the planning group estimated the workload for their
trucks over the next three years (beyond which they could not be con-
fident of their estimates), and then prepared a requirements table like
that in Figure A-2 below.
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Alternatives for 197k = 1 78 — 18
Alternatives for 1973 - | 69 —_ 17 1410
67 _ 16
8 16 /7 1975
Alternatives for 1972 —————————>— | 43 20 7 13 /ﬂ 197}
_— Lo 12 ___211973
The existing fleet ~—————s= 80 — Iy /' 1972

Figure A-2 CAPITAL EQUIPMENT (TRUCK) REQUIREMENTS
AS A FUNCTION OF TIME
The existing fleet did not include any medium sized trucks; 60 light
trucks were two years old, but the remaining 20 were purchased only last
year. The inherited trailers were also two years old. Finally, based
on the projected cash flow position of Ace for the next three years, it
was decided that a limit (cost constraint) be placed on new truck

*
procurements for each of the three years. Decision time for Ace

* Costs constraints werg not imposed on this problem in the previous
referenced description;- hence, a slightly different solution was obtain-
ed.
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Trucking Co. 1is Jahuary 1972, and the question is: what is the
optimal plan over the next three-year period?

Initially, cne should ask: how many alternative plans exist? If
we permute three alternatives per year with three years, we develop 27
alternative plans — but this number ignores all permutations of the
existing fleet as well as all ccncern for the "welfare" of the inherited
fleet from year to year. TIn addition, there are questions like "puy" or

"lease," ... "sell," "salvage," or "store,"

etc., making the number of
alternative plans very large indeed (literally thousands even in this
trivial problem). In fact, for real-world problems, it would not be
atypical tc have millions of possible alternative plans confronting
the decision-maker, each involving a maze of cost factors — making
evaluation of each and every plan rather impractical. Problems like
this can be solved efficiently, without evaluating each and every
alternative, using the mathematical programming techniques embodied
within the Falk-Scland Algorithm.2

The objective function for this problem is developed from the
general form of Fig. 3-1 (page 3-11) plus projected estimates of the
cost coefficients for each cost catagory. We have only three vehicles
under consideration but we artifically introduce a fourth vehicle (and
call it MEDIUM*) to account for the premium charge if we buy MEDIUM
trucks for the first year (1972). That is, the program will treat the
purchase of MEDIUM trucks and MEDIUM* trucks separately, as if they
were distinct. In figure A-3 we show the reduced form of the objective
function. Note that,

(1) There is only one (possible) R&D charge and that is

associated with the MEDIUM* vehicles (called vehicle No. 1j

the LIGHT,MEDIUM, and TRATLERS are numbered 2, 3, and 4,
respectively.

(2) We use no increase in operating cost over time (for
simplicity) hence, we drop the second subscript in the ¢
coefficients as well as the summation over k.

(3) We have introduced the specific values for the number of

vehicles (N=U) and the length of the planning period
(Y=3) where they appear in figure A-3.
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The consgtraint set is‘developed from the general descriptions
given in Chapter 3 (starting on p. 3-1).

The material balance constraints become:

o
MW

>

—

£'=Kj m

+
, Y10 Pike T 4y
j=1:293>u

=1, 2, 3

=
1

Note thet we have assumed no attrition = 1), and have assigned

(vz_zt
the tiz factor = 1 for all mission groups.

The consistency constraints reduce to:

ig
% L, =1y £ =1, 2,3 eand i =1, 2, 3
kel ikJ,

The vintage constraints for the light trucks and trailers are:

W, = W W, 3 3=2,4eand g=-1,0

where Lj has been replaced by 10 subperiods (years) for all vehicles
and Kj by -1 for both inherited vehicles.

The master variable constraints are simply:




Finally, since we have chosen to introduce cost constraints, we have

We (i.e., Ace Trucking Co.) will set the cost constraint, HE = $150,000.,
$250,000., and $300,000., for the three years of the planning period,
respectively. The linear approximation ag, to the procurement cost
function will be selected after inspection of the actual cost vs.
quantity curve. ’

A careful inspection of the total constraint set for this
problem will indicate g total of 24 constraints (recall that there is no
materiel balance constraint for [ ¢=1, j=3] and no vintage constraint
for [J=h, £=07]), Similiarly, a count of the number of variables
(being careful to delete those which must equal zero because of specific
exclusions in this sample problem) will indicate a total of 60. The
reader will note that the GENLCP Program automatically computes and
prints these totals for use in the BBCAV 2 Program.

We are now ready to prepare the data decks and user Subroutines.,
The user subroutine GETPHI is shown in the program listiﬁg on pageD-32 ,
It is here that we describe the R&D and procurement equations for the
four vehicles in the sample problem, Nﬁte that vehicle No, 1 (MEDTUM*)
has an R&D (premium) charge of $300,000.* — the other three vehicles
have no R&D charge and their brocurement costs are simply described
by concave functions of the form axb. Of course, other forms of

concave functions could have been used.

* We have chosen to scale all costs gy 106. This means that all final
cost data should be multiplied by 10°,
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The only cther user subroutine YRCOST (see page D-19) is prepared
for use in the GENLCP prcgram, then duplicated for use in REPGEN. As
described previously on p. hk-10of chapter L, YRCOST is used to calculate
the operating, mothballing, salvage, and truncation cost coefficients,
Cjk’ djz’ L (m-g+1) and fj, (Y-4+1) respectively. For cur sample
problem, we use no increase in operating cost overtime (R=0.); a
mothballing savings facter of Rl = 0.9; a salvage savings factor of
alpha = 0.5; and truncation savings based upon a linear decay from
an estimate of the purchase cost {input through the GENLCP data deck)
and an assumed 10 year lifetime for each vehicle.

The data deck for the GEWNLCP prcgram can now be prepared (see
figure A-4).

In entry (card image) No. 1 we give the problem title, the first
and last year of the planning period, and then specify the four vehicle
tables, three task tables, and five period tables — the first two
of which are inherited periods. Entry 2 is the VEHICLE header card
fer the first vehicle. Entry 3 describes the first vehicle as LIGHT,
indicates an availability date of 1970 (i.e. an inherited vehicle)

.and finally a ten year vehicle lifetime. Entry 4 indicates that 00
light vehicles were purchased in 1970 and 20 light vehicles were purchased
in 1971. Entry 5 indicates a $3,000. purchase cost estimate for purposes
of calculatiocn of the truncaticn and salvage value, a ten year operating
cost of $120,000., zero R&D cost for the light vehicle, zerc attrition
for the light vehicle, and finally an estimated linear purchase cost
ccefficient of $3,000., respectively. This linear purchase cost
coefficient estimate was based upon a study of the corresponding
non-linear procurement equation for the light vehicle. In general)one
shonld choose the cost coefficient (slope of the straight line) such

that the straight line intersects the non-linear curve at or about

the estimated solution value. The consequences of a poor estimate will
be described shortly. ZEntries 6 through 15 simply complete the vehicle
tables. Entries 16 through 31 describe the period tables. The first

two periods (1970 and 1971) are inherited periods. In period 1972

we indicate a cost constraint of $150,000. in entry 21. Entry 22 specifies

_ that there exists only cne task in 1972 and its scale factor is 1.0.
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The remeining entries in the period tables should be self explanatory.
The task tables are input next. Entry 33 Specifies that task No. 1
will have three vehicles and three alternatives. Entries 34 through 37
input the alternative set for the first year of the planning period
(compare with the figure A-2). The alternative sets for the second

and third years cf the planning period follow. Note that because of the
introduction of the artificial MEDIUM* vehicle, the complete set of
permutations yield five distinct alternatives instead of the original
three. This data deck ends with an ENDTABLE card in entry 5h.

We now run (process) the GENLCP program and obtain the printout
of Figure A-5; parts {a) through {f). Part (a) simply prints cut some
input information for checking purpcses, and reorders the vehicles
according to the magnitude of the R&D charge; note,'in this regard, that
the MEDIUM* truck is "called" vehicle No. 1 (XOl) since it has the
R&D charge.

In the first section of Part (b), a summary of the constraint
equations for this sample problem is listed; the row type (E for equality
and N for free), then the row name is printed in accordance with the
symbolic naming convention of Fig. 4-3, The second section of part (b),
and continuing in part (c), lists the variable, the columns in which
it appears, and its corresponding coefficient. Similiarly, the last
section, labeled RHS, gives a summary of those rows (constraint
equations) which have non-zero right-hand-sides.

Part (d) provides a cross-reference list of variable number
versus variable name for use in the interpretation of the output from
the BBCAV2 program. The last section of part (d) indicates that there
are 25 rows and 61 columns in this sample problem. Note that in each
case these are one more than was indicated previocusly because the cost
row and the right hand side variable, respectively are now included.
Pinally the upper bounds, computed by the GENLCP program, are listed for
the master variables; the minus sign here is superfluous.

Part (e) prints a cost summary on each vehicle along with the
ccmponents of the inherited fleet. Then in the last section of part (e)

and continuing in part (f), the task (alternative) tables are reproduced.
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The reader should note that very little near new information is
produced by the GENLCP program — for the ﬁost part, GENLCP merely
formats, reorders, checks, and performs bookkeeping operations in
preparation for entry to the BBCAVZ2-REPGEN algorithm.

The first data deck for the BBCAV2-REPGEN algorithm is prepared
as illustrated in figure A-6. We first assign a solution name in entry
1. The first, second, fourth and fifth fields of entry 2 are omitted'
as described on pageh~26.The third field in entry 2 indicates that
there are four concave cost functions. The zero in the sixth field
suppresses printing of the subroutine calls; the 1 in field No. T prints
a listing of the primal iterations of each linear program; and the 1 in
field No. 8 prints the entire set of LP solutions. Fields 9 and 10 are
the standard specifications for the size of the array BLIST. The 1 in
field No. 11 prints the column numbers and their corresponding values
for each node. The last field, set to 20, establishes the limit on the
number of nodes that will be evaluated prior to termination.

Entry 3 has four fields which establish (1) a tolerance factor
of 0.005 (i.e., the solution will be within one-half of one percent of
the theoretical optimum), (2) a program time limit of 90.0 seconds
prior to termination (the solution to the sample problem actually used
only U8 central processor seconds), (3) that no initial solution
(vasis) will be input, and (4) that we wish to obtain a detailed out-
put. The second data deck for the BBCAVZ-REPGEN algorithm is prepared
as illustrated in figure A-8. As discussed onp. L4-35 the REPGEN data
deck is very easy to prepare since most cards are duplicates of the
GENLCP data deck. After the title card, the vehicle tables are inserted
with cards of type 2 deleted. The period tables come next using only
the header cards and cards of type 1. Note that the periocd designators
have been inserted on all cards of type 1 in columns 11 and 12. The
ENDTABIE card in entry 24 ends the data deck.

When the BBCAV2 program in the BBCAV2-REPGEN packet is loaded and
processed, the printed output gives complete information vis-a-vis the
optimal solution as well as all intermediate nodal solutions. The
printout is long and involved and is in a coded format. The REPGEN
program in the BBCAV2-REPGEN packet will decode the BBCAVZ2 output and
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1 SAMPLE---SIMPLE TRUCK PROBLEM---OPTIMATL
2 L 0 1 1 25 131 1 20
3 0.005 90.0 0.0 1.0

Fig. A-6 The Sample Problem Data Deck For the BBCAV2 Program

present all essential information, hence, we neither present nor discuss
the BBCAVZ2 output. After some experience with these programs, the user
may suppress all intermediate information if he so desires. We do
present here a branching tree (like that of Fig. 2-2b) to lend

further clarity to the intermediate solution.
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The "tree" of intermediate solutions (see Fig. A—7% is illus-
trative of the iteration process of the branch-and-bound algorithm.

Node #1 represents a complete linearization of the non-linear problem
and establishes the first reference solution, ¢(xl) = 3.03 million
dollars. A lower bound to all solutions, f(xl), is also determined
and eQuals 2.72 million dollars. The branching rule is then applied
and variable #1 is selected, at the branching value of X0l = 10.
The linear programs associated with node #'s 2 and 3 are then evaluated.
Node #2 yields a bettervreference solution of ¢(x2) = 2,82, Node
#3 is found to contain no better solution than ¢(x ) because

£( 3) >¢(x ), hence node #3 need no longer be considered. The next
best branching variable is #4, at a value of X0k = 12, The linear
solutions to nodes 4 and 5 yield identical results, indicating a solu-
tion at the bound. The process terminates here because the smallest
lower bound is within one-half of one percent of the current reference
solution. Detailed information regarding the optimal (and final)
solution. is obtained through the REPGEN programn.

REPGEN in the BBCAV2-REPGEN algorithm is then processed resulting
in the output of figure A-9, parts (a) and (b). Part (a) contains an
overall COST INFORMATION summary together with a breakdown of the number
of PURCHASED RESOURCES (vehicles). Part (b) illustrates a breakdown of
the STORED (mothballed) RESOURCES and the TOTAL RESOURCES USED by period.
From these tabulated results, we have constructed a bar chart in figure
A-10 to better illustrate the optimal solution. 1In this display, the
results of a cost minimization over time are illustfated by a bar for

each yéar and each vehicle. The height of the bar is a measure of how
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Node 1
#1 p(x)=3.03
f(xl)=2.72

Branch on variable
#1 @ x01 = 10

tf?6?;2)=2.82
£(x)=2.79

L

Branch
on
variable
@ xok = 10
1

s ¢(xﬁ)=2 82 %xg)=2.82

f(x )=2.81 f(x”)=2.81
B(x") = the actual (non-linear) solution

for node i. : :

£(x") = the lower bound (linear) solution

for node 1.

Figure A~-7 A Branching Tree for the Sample Problem
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many vehicles were selected — the color black indicates vehicles exist~

ing or retained — a dotted section indicates vehicles purchased — a

blank section indicates vehicles stored (mothballed) for later use.

One can observe the trend toward a fleet of only medium trucks and trail-

ers (perhaps because of the high labor costs of operating so many light

trucks).

purchase cost for early delivery.

The MEDIUM¥* trucks are not chosen for 1972 because of the high

The slack is taken up by a large

purchase of trailers in this first year; the trailers are needed in the

later years anyway.

Storage of a few trailers is indicated in 1973, .
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14113

SAMPLE---SIMPLE TRUCK PROBLEM---O0PTIMAL

“COST INFORMATION

% x x* * »*

¥ R AND U ¥ PROCUREMENT*  OPERATING ¥ SALVAGE % TOTAL

g e S SR P R SRR IR R AL R R S R AR R R R L S i S

¥ ¥ ¥ x ¥
PERIOD 01 ¥ * 112 ¥ 1,060 * 019 ¥ 1.152
¥ X* ¥* X ¥ -
PERIOD 02 * ¥ «199 * «856 ¥ .026 ¥ 1.023%
¥ ¥ ¥ ¥ ¥
PERIOD €3 * * «034 ¥ «956 * 001 # 883
X ¥ ¥ ¥ ¥ -
* » ) * » *
TOTAL * Jd.000 ¥ « 345 ¥ 2.872 ¥ « 047 ¥ 3.172

PR S S S T S 2 TR SRR S R R RS LR R AR SRR LR A A A R Al A AR

TRUNCATION VALUE FOR RZSOURCES = « 348

SAMPLE-=--SIMPLE TRUCK PROBLEM---0PTIMAL

PURCHASED RESOURCES

¥ ¥ ¥ *
FOMEOTUMF ¥ LIGHT ¥ MIDIUM ¥FOTRATLER
R g T T TR T PR PSR TS PRSP S EFE Y L I L R T L S
x x - ¥ *
PERIOD 101 * 0.003 ¥ 0.000 * 0.000 * 12.08070
- X ' ¥ x . ¥ -
PERIOCD 02 * g.0097 * 0.300 * L2.667 % g0.000
X ¥ X ¥
PERIOD 03 * c.000 * 0.000 * 7.333 * 0,003
- ¥ . ¥ ¥ ¥ -
TOTAL ¥ 0.000 * 0c.00n0 ¥ 50.000 * 12.000
15 , — . g ‘ -
Fig. A - 9(a) REPCEN Output For Sample Problem
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SAMPLE---SIMPLE TRUCK PROBLEM---OPTIMAL

“STORED RESUURTES
» B ¥ ¥
' . ¥ HMeOIUMT ¥ LIGHT ¥ MEDIUM ¥TRATLER

I I T R s R L R LR R AR
* ¥ * ¥

PERIOD 01 *# 0.000 ¥ 0.000 ¥ 0.000 * 0,000
¥ * ¥ * -

PERIOD 02 * 0.000 * ~0.000 * 0.900 * 24733
¥ ¥ ¥ ¥

PERIOD 03 * 0.000 ¥ .0.000 * g.000 * 0.000

: ¥ ¥ ¥ ¥

SAMPLE---SIMPLE TRUCK PROBLEM=---0PTIMAL

~TOTAL RESOURCES USED R
.4 ¥ ¥ +
¥ MEOIUNM¥ ¥  LIGHT ¥  MEDIUM ¥ TRATLER

P S Y T R R R R R L S L R S bR
¥ ¥ - ¥ . ¥ .

PERIOD 01 * 0.000 ¥ 67.000 * $.000 ¥ 16.000
¥ ¥ ¥ ¥

PERIOD 02 * 0.000 * 3.578 * 42.667 ¥ 13.207
¥ ¥ ¥ ks

PERIOD 03 ¥~ 0.000 ¥ 0.000 * 50.000 * 16,000
X ¥ ¥ ¥

Fig. A - 9(b) REPGEN Output For Sample Problém




(perhaps a surprising result but, under the circumstances, a reason-
able one since buying medium trucks or retaining a larger number of
small trucks for this sub-period are very costly alternatives). Finally,
one can observe the relatively high start-up costs due to the purchase
of the entire trailer fleet in 1972, and then most of the medium
truck fleet in 1973. Nevertheless, these high start-up costs yield
the least total cost over the planning period.

The COST INFORMATION summary indicates a total real cost
(that which must be allocated) of 3.17 million dollars. This differs
from the branch-and-bound solution value of 2.82 million dollars by
the truncation value; i.e., it is deemed proper to include the
truncation credit for purposes of optimization, but this dollar credit
(unlike salvage) is not considered to be available for other purposes.
From the procurement cost summary, it would appear that none of the
procurement cost constraints were binding; however, the reader should
recall from p, 4-36 that these data were calculated from the linear
procurement estimates and, upon close inspection of the BBCAV2 print-
out, one could observe a binding cost constraint in the second period.
As previously intimafed on page A-7, this relatively poor correlation
between linear estimate and actual valué (in this case in the medium
vehicles) can give erroneous results.¥ For cases in which the dis-
crepancy is excessively large (judged not so in this sample problem)
the programs should be reprocessed with a better linear estimate.
The restriction of available funds in period two is probably the cause
of the retention of the light vehicles, in lieu of the purchase of
the full complement of medium vehicles for that period. Finally, one
should observe that the RESOURCE summaries in general contain non-integer
values —— & consequence of the continuum of solutions to linear
programming problems. It is incumbent upon the user to provide a
physically meaningful interpretation to such results — as we have

done for this sample problem in figure A-10,

¥ The difficulties introduced here due to a poor linear estimate can
be avoided in the future gy employing a recently developed modification
to the current algorithm.
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APPENDIX B

SUBROUTINE DESCRIPTIONS
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APPENDIX B

MATRIX GENERATOR ROUTINE DESCRIPTIONS

GENLCP - reads and analyzes input data, creates column names and
row names, determines non-zero values of the matrix of coefficients,
creates the MPS360 file, and outputs the documentation listing.

YRCOST (J) - has parameter J, which is vehicle number, and deter-
mines for this vehicle all cost information (see.Chapter L for detailed
description). |

YINTERP (NVR, NTR, NRY) - determines for all tasks (NTR) which of

the NVR vehicles will not have been developed by the year NYR, and elimin-
ates from those tasks all alternatives in which the "non-existent” vehicles
are accomplishing something which could be done by an existing vehicle.

MATFILL (N, M) - creates from the MPS360 file the file for BBCAV2

which is an N-row by M-column matrix of coefficients, and also creates
the reference list for matching column numbers and names.
MATN PROGRAM ROUTINE DESCRIPTIONS

BBCAV2 - is the programmed implementation of the main logic struc-
ture of the branch and bound algorithm; selects node from branching tree,
branches on it defining two new nodes, and determines when optimality
has been achieved.

BOX1 - defines the initial node of the branching tree and establishes
the problem framework in which the main program will iterate.

INTTA (NCF, N, M) - reads the matrix file from tape and stores

it on disk in the form acceptable to the LP; the parameters N and M define
the number of columns and rows in the matrix, and the parameter NCF is

the number of columns having nonlinear cost functions.




GETPHI (KFX, XPHI, PHI, SUMPHI) - evaluates the nonlinear cost

functions (see Chapter 4 for a detailed description).
TABOUT SIRTQ - outputs the general information concerning the
node being evaluated, and if IRT = 1, also prints the nodes on the branch-
ing list.
READIN - transfers the input basis to the file which the LP
uses for séoring its current basis on.

NXBRN (XT, SIGMAT, NXB) - determines the best branching candidate,

NXB, given the present vaector, XT, and the node information, SIGMAT.

TIMEC ~ determines how long the program has been running, prints
the time or interrupts depending on whether or not this time is less
than the input maximum.

GETASQ (NOES, ELM, JSQ) - orders the elements of the vector ELM,

of length NOES, in ascending sequence, keeping the index variable, JSQ,
associated with the vector in the corresponding sequence,

GETC (KCX, BLT, ULT, CT) - determines the slope of a straight

line on the cost function from the lower bound, BLT, to the upper bound,
ULT, for the KCX variable and stores this in the cost vector, CT.

PRESET - initializes core storage at beginning of the algorithm.

SET (TMMAX) - initializes the time limit which is used by the
routine TIMEC by éddiﬁg the limit, TMMAX, to the clock time,

PARAMS - reads and stores the information on the parameter and

bound cards of the input deck.
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p
o IP is the linear programming system driving subroutine which directs
the overall solution stages through:

SETUP - which initializes all data for the A matrix files and the

solution bookkeeping.

MAPIN - which introduces any prior solution known for the problem.

INVERT - which solves the problem equations to generate the current

solution represented by the basis inverse and the values
of the basic and key variables in the current solution,
or an artificial solution.

PRIMAL - which solves the linear programming problem.

MAPOUT - which stores the solution found and loads it into the

- output vectors IX and X.

IP begins with the overall common definitions for the LP system,
and must be loaded first since the common statements /A/, fB/, /CORE/,
/ROWTYP/, /IXX/, /XX/, /NAMES/ overwrite the smaller dimensions specified
in later subroutines which can remain unchanged regardless of problem
size.

AJ cohtains the operating core columns and the complete basis
inverse B at AJ(IPRG) = B(IORG), see below. '

The first stage is to specify the A matrix files IAl - used for the
A matrix less GUB rows, INPUT - used as the source of the unpacked A
matrix by columns, witten in binary, one column per recordyand IMAP - used
by MAPOUT, MAPIN and INMAP as a file for the BCD MAP cards defining the
basis, initial and/or final.

Files IAl and IA2 are specified as blocked. Meaning that .- each
physical disc write or read is of as many columns as the buffer sizes
for TAL and TA2 will allow, and not just one column, as actual written
in FORTRAN. This considerably reduces the disc access time denoted
as PP time on the CDC 6400,

NWAJ, the number of words in AJ is used to compute the number of
columns avallable in core.

The second step is to initialize the TP calling parameters with

the ILP calling arguments. The matrix generator locates the cost row
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ICOST as the last row MROWS which is INPUTM for the linear program
common/INPUT/. The right hand side is JRHS, placed as the last column
NCOLS which is INPUTN for the common/INPUT/. The number of bounds
NBDS is the number of changes NCHGS, the calling parameter, and the
first NCHGS columns are bounded by BBCAV convevtion. The values of the
bounds are in UBS.
The second stage ends with specification of LP system print and

termination controls.

LP Cut-Off

STATUS terminates the program if any linear program takes longer
than TMAX seconds or K5 iterations ITRN. The termination causes a
MAPOUT allowing restart of the linear programming system but not
necessarily BBCAV. v

Diagnostic Snapshots

A snapshot of the current solution and column format can be had
from XCHECK by setting K4 to
K4 = 1000 x N1 + N2

giving a snapshot of iterations N1 through N2 inclusively. K4 =0
suppresses XCHECK. The format is explained in the XCHECK subroutine
writeup.

Print Control

This is achieved by X3.

K3 = O prints everything

K3 = 1 prints no ILP system output except error messages.
Other values of K3 give a selective print of all or some of the
respective outputs according to the prime factors of K3.

Specifically K3 should be a product of primes and

K3 =2 X3 x5 X7 x1l x13

gives all print options. To obtain selective control:

1. To print the MAPIN cards as read K3 has factor 3.

2. Inversion diagnostic data from INVERT on infeasibilities of

the current solution as found, the columns rejected during
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an inversion or reinversion and the final infeasibility if

any, K3 has factor 13.

3. MESSG prints linear programming system verb entry names and
entry times and serveral messages if K3 has factor 7.

4. STATUS prints the status of the PRIMAL iterations at
beginning and end of K3 has factor 11.

5. MAPOUT places a basis inverse B, IBASIS, KEYS and BETA

representing Restart data sufficiant to avoid an initial
invert on file INPUT if K3 has factor 2.

6. MAPOUT prints the solution status in packed format when
called if K3 has factor 5.

‘Thus to obtain printouts of inversion diagnostics, a mapout, verb
entry times and status data set K3 =5 x 7 x 11 x 13.

The third stage of the program IP calls the system verbs listed
earlier.

The basis inverse is at B(IPRG) where I¢RG is M words down from
the end of AJ, i.e. NWAJ. The remaining space in AJ is allocated to
columns of which NCRMAX can be fitted in. There must be at least 5
columns slots available, three for CHECK to retain columns and two
for work space. Fifty columns are recommended

Finally MAPOUT moves - the current variable state to file IMAP,
the solution to INPUT, the packed variable values to IXX and XX. IXX
.has the indices in ascending order of non-zero variables, and XX has
the corresponding values. There will be between INPUTM and INPUTM +
NBDS non-zero values followed by zeros.

Variable Iengths ‘

In /IX¥X/, /XX/ IXX, XX should be set to 100 or INPUTM + NBDS if
larger.

In /CORE/ AJ should be big enough to take the basis inverse
(INPUTM+1-L)? words plus 10 to 100 columns at (INPUTM+1-1) words each

where L.is the number of GUB rows.
In /ROWTYP/ IROWLP should be 100 or INPUTM+l of larger than 100.
In / NAMES/ NAME should be 100 or INPUTN+1+S if larger, where

S < INPUTM is the number of inequalities and free rows.
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In /A/ ALPHA should be 100 or INPUTM+l if larger.
In /B/ BETA should be 100 or INPUTM+1l if larger.

All other commons are correctly sized in IP.
EXTISTS

All exists from primal are via the subroutine EXISTS for the purpose
of user parameter settings.

SETUP

This subroutine is the system verb which has the task of initiating
the LP system when starting from scratch.

SETUP first of all initializes all LP system parameters, then
examines the row types constructing a logical or slack column for
each nonequality row and writes these to disc using calls to QUT of
10. An extra free row is incorporated for the phase 1 cost row and
the logical ceclumns for free rows are marked basic.

SETUP then reads the A matrix columns from the binary INPUT
file and writes then out to disc using calls to OUT of IO. For each
column the NAME vector is set to record the column type (free/null),
the column GUB packet number or zero and the column bound index or
zerc., The right hand side vector is recorded in core in RHS.

Finally, SETUP rewrites IBASIS and the RHS vector to place the GUB
row elements at the end. The count of GUB rows is recorded in L and the
actual row ccunt is reduced by L. The cost row marker ICOST is reset

to its new position in the rearranged rows.
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10

This subroutine handles all disc to core transactions and keeps
track of column bookkeeping.

OUT writes two files of columns of the A matrix writing one column
in each file per call. The first file TAl contains columns less their
GUB elements. The second file IA2 contains columns less their GUB
elements and eny zero elements and is written in a packed format.

IN reads file IAL cyclically up to NT times, in search of a
particulaf column rewinding when appropriate. It is normally accessed

for sequential columns by CHECK but INVERT uses it to locate basis, at-

~bound and key columns merked in the NAME vector.

INPCKD reads file IA2 cyclically up to NI timeé in search of a
column rewinding when appropriate. It is only accessed in random for-
ward increments searching for key columns and thus uses a packed file.

After NT reads, sufficient to locate any column, both entries cause
an error message and dump. ,

Once IN or INPCKD have located the required column and read it to
a slot in AJ( ), the column index is loaded to the corrésponding
position in JA, its reject memory in JAREJ is cleared and its mnemonic
(unused) is placed in JAK.

Thus it is not possible to read a column into core without adjusting

the bookkeeping of what is in core.




Nows

MAPTN

This subroutine is the system verb which sets the bookkeeping of
the column status znd allows a restart from a previous status. It is
designed to read a Tile IMAP generated by MAPOUT and loaded by INMAP to
file IMAP. N

MAPIN reads settings of NULL, BASIC, KEY and ATBND designated at
random one type per card up to i columns per card for each typec. FEach
type sets the column status marker in NAME appropriately.

Restarts '

MAPOUT writes the LP system status onto the end of the INPUT tape
file when MAPOUT is called, and provides an INVERSE card for MAPIH use.
The INVERSE cerd cavses MAPIN to check for an inverse plus bookkeeping
data and the solution status on the INPUT tape, and read it if present.

INHAP

Ié the entry designed to read the _input card strecam for MAPIN cards
and load them onto file IMAP. It is terminated either by an end of file
or and EIND card.

Manual preparation of MAP cards is possible and extensive checks

in MAPIN will detect and avoid most errors.

B-9




INVERT _
This is the system verb which inverts or reinverts the current
basis as defined in NAME records and completes the basis with artificials.

When INVERT is called, an inversion occurs only if the current
iteration exceeds ITNINV. When it does ITNINV is increased by INVF, and
an "INVERT" message is printed.

INVERT first clears the basis records and the GUB packet basis
column count, sets up a unit basis and for each GUB row without a key
chooses the first valid GUB packet column as key. It then cycies the
column status records in NAME until 2t locatesAa basic, key or at-bound
column, which is retrieved by IN. Key and at=bound columns are accumn-
alated in GAMMA scaled by their packet righthand sides (if keys) or
their bounds. If basic columns are in a GUB packet, the key is located
by INPCKD, subtracted from the column and the result transformed and
pivoted into the basis in a row determined by PIVOT.

When all NAME records have been checked and the columns incorporated
or rejected by PIVOT, the basis record is completed with logicals or if
necessary with artificials. The artificials are then constructed in
DEITA transformed and pivoted into the basis. Finally, FEASCH is
called to construct and check the solution feasibility.

NB. The MAPIN used can be partial, complete, redundant or nonsense.
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PIRASCH
FEASCH is called by INVERT to compubte B = Bﬂly given Y in CAMMA and

"' in B. The resulting B elements in BETA arc checked Tor feasibility
and ilie basis is adjusted if infeasible until the resulting BETA is
feasible and the phase IPIASE is 1 or 2.

The method is to cycle each element of BETA from 1 to M, compute
it, check if it exceeds a bound then check if it is positive. If it
excoeds a bound, the basic column is set "at-bound," and the bound is

If it is negative i.e., infeasible, its sign is reversed and the column

is replaced by its negative artifical¥*, to pick up the infeasibility

directly, (the artificial nced not be transformed) and pivoted into the
basis in place of the old basic column. Finally, if GUB rovs are-present
the last I entries in BETA are filled with the values of the key
variables.

Feasibility of the keys is meintained by calling KEYCH to move the
infecasible key (essential packet) to a basic position in a non GUB row
and processing il as above as an infeasible variable.

If any infeasibilities have been encountered, or the resulting

1

Phase 1 cost is larger than CTOL, Phase 1 initiates otherwise Thase 2.

* The negative artificial of a column A, is -A, + e is the mth
column of the identity matrix. The negatige artificial of an artificial
e, + em , 1s --ei + em.
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PRIMAL

This subroutine is the main LP verb which solves the LP problem
phases 1 and 2.

PRIMAT notes its entry and time using MESSG, then picks up the cost
row for its current phase 1 or 2, the appropriate m row in the inverse
and sets the phase 1 row to free in phase 1 or equality in phase 2.

The basic solution cycle is counted by ITRN. TIf ITRN exceeds K5
or if CP time exceeds TMAX a MAPOUT is called by STATUS followed by
EXIT.

The solution cycle proceeds with COLUMN to find an in-core column
JCOL. TIf JCOL = O no column is found and the phase terminates. If the
cost is zero in phase 1 this is the feasible solution termination, if
phase 2 this is the optimal solution, if non-zero in phase 1 there is
no feasible solution.

Next ROW is called for a pivotal row IROW. If IROW = 0 no row is
found and the problem is unbounded.

Next the pivotal element is checked for size and degeneracy. If
it is too small NREJ is indexed. If 5 bad columns have occurred an
INVERT is called to check the inverse. If more than 100 bad columns
have occurred the problem terminates either in phase 2 as optimal, or
with a dump. If the pivotal element is okay, the cost change THETA *
DJ(JCOL) is checked. If this is smaller than CTOL, NDEG is indexed.
1If more than NDEGIM degenerate columns have occurred and there are no
more good columns the column is accepted. Otherwise in either case the
0ld column is rejected and a new column is selected by COLUMN ignoring
the previous selections.

Next the step is saturated to the bound on the column. If it
exceeds the bound and the column is not at bound, the column is set
ATBND. If the column is ATBND, the column is set free. In either case
there is no pivot and the solution is corrected for the bound change
but there is no basis change correction and NREJ = 1 to suppress
pricing in the next iteration.

If the step is within the bounds, a basis change will be made.

The rejected column is located first in the basis of IROW < M, then in

the keys of IROW > M. If IROW <M there is no key change, the new
B-12




column is pivoted in by PIVOT at IROW. TIf the new column is AT BND the
step is off the bound and the new column value EPSI is corrected to the
bound value less the step. Then the new column is made basic, the
rejected column is made free, and the solution step made and the new
basic column value set to EPSI.

If IROW > M there is to be a key change. If the GUB packet is
essential, it has other basic columns and the key is changed for one
of these using KEYCH, then IROW < M and the previous case follows.

If the GUB packet is not essential it has no basic columns, so the
key is changed to the new column and the old key is dropped. The new
key value EPSI = THETA and a normal step is made as before without a
pivot and pricing in the next iteration is suppressed.

After every pivot the rejected columns are cléared.

At the end of the iteration cycle STATUS reports the solution
change.

After every row and column selection, or at any optimality stage,
XCHECK is called for a debug which occurs if K4 is set > 0. See LP for
details.
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STATUS
STATUS prints out the status of PRIMAL iterations every cycle under -
the headings.
PHASE = (IPHASE) - the Ip phase 1 or 2.
ITER = (ITRN) - the 1p iterations count. ’
IRY = (NTRY) - the number of iterations with the same set of columns
in core + 100 x maximum number of tries.
VAL OBJECTIVE = (BETA(IC)) - +the solution value of the current cost
row.
NDJS = (NDJS) - Current count of negative DJ's an estimate of non-
optimality of the current core colums, _
NARTS - the current number of artificial vectors Present,
VALUE DJ IN = (DI (ICOL)) - +the value of the DJ for the column chosen

COL IN = (JPgS) - the internal number of the column chosen to enter.
CODE = (NAE(TPES)) - the status of this column.

COL OUT = (JOUT) - the column rejected.

CODE = (NAME(JOUT)) - the status of the column,

NSCAN - the currént number of rewinds of file TAl the A matrix plus

the number of columns active in core, or columns read op
disc.

Note: If Jour ig 2€ro, no column was rejected and its code is zero.
If JCOL is gzero Or TROW ~ is 2€ro, these are taken as termination
markers and the NOTE obtained in the STATUS call is Printed e.g.
PRIMAL—-END, ete...
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ROW
o This subroutine is callgd by PRIMAL to locate the pivot row IROW
in the selected column JCOL.

ROW first transforms the in-core column JCOL to the current basis
representation in ALPHA, reconstructing the complete column including
© GUB elements which occupy the last L positions.

The row selection depends upon whether the column is at-bound or
not, for if at bound the column represents the slack vector and the
step is negative. For either case the minimum THETA is found which

(i) drives the resulting solution to zero or

(i1) drives the rejected column out at bound, depending upon the

sign of the potential pivot element ALPHA(I).
These are case 2 and 3 for a normal column and casés 3 and 2 for an
at bound column. Upon exit THETA is the sbtep in row IROW, core-column
‘ JCOL, (JPES on disc) and ITYPE is 2 or 3 for the type of step.

If no row is found IROW = O, ITYPE = 1 indicating an unbounded

step and THETA = 1.E35.
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COLUMN

This subroutine locates a potential column entry JCOL from those
in-core, or calls CHECK to search all or part of the disc for more col-
unns and uses these.

COLUMN counts NTRY selections with the current columns. If more
than NCRMAX, or no columns exist in core it locates up to NCRMAX
new columns with a call to DISC. If no colums are found the problem
is optimal and JCOL = O at exit.

The in-core columns are then priced out, unless no pivot has
occured (NREJ or NDEG % 0) because of column rejection or DISC has Jjust
been called. PIKEY is always set to the current key price for the packet
recorded in JPKTO. If a column is in a packet, its price is adjusted for
the key price. All columns are priced apart from rejected columns.

The best umrejécted column is now found by searching the DJ values.
At bound columns have DJ reversed as they correspond to the slack col-
umn, and the number of negative DJ's is counted in NDJS.

If no good column is found, i.e. the best DJ is above the DJITOL
threshold, DISC is called to search for more columns unless these
columns are new,denoted by NTRY = O (no selections with these columns ).

' Upon exit JCOL is the in-core location of the best column found
in-core (6r from disc) called JPOS, or JCOL = O denoting no column.

If JCOL = O, JNCORE is reset to the number of columns in core (because
DISC has deleted the count of columns that were there) in order to try

+to save a disc read in the next phase if any.
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DISC ,

This subroutine checks the disc for more columns and selecfs those
which are currently "not bad."

First DISC calls INVERT to see if the iteration count ITRN has
exceed the next invert point and inverts if necessary.

DISC reads the columns in batches of NRCH columns serving 1 column/
batch. If fewer than NCRMAX columns are actually used these are read
directly into core where they stay, once and for all. Alternatively the
current file TAl position JNT is found by INPOS and DISC examines the
columns starting at JNT + 1, proceeding cyclically, changing batch every
NBCH columns. If the new packet number PKT is different and nonzero the
new key is located and read over any unused old key, or into the next
vacant AJ slot, by INPCKD. :

The column type is found in JTYPE and null (0), basic (2) and key
(4) columns are skipped. Free (1) and at-bound (3) columns are read by
IN to the next location JORG. The new column is priced out correcting
for its packet if # 0, and if the new price DJNEW is worse (2) than
DJOLD (the best of the current batch) the column is skipped. Otherwise
this column is preserved as JORG in the batch records and the best
batch column DJ as DJOLD.

Every NBCH column, column IORG is saved if it is better than DJTOL
and IORG is reset to the next vacant column.

DISC will work if the packets are disjoint, (separated by zero
packet columns), and also if the packets are mixed up, (alternate columns
in different packets) but with much loss of efficiency due to multiple
key searches and rewinds of file TA2.

DISC always pulls in the key of each packet first for each packet,
using the packed file TA2 regardless of where the key is located in the
packet.
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Subroutine KEYCH

Changes the key for an essential GUB packet, to one of its basic
columns in the packet, selecting the first one. The basis inverse,
B, solution in BETA and current column in ALPHA are corrected for
this rearrangement.

Subroutine SETBND, SETBNB, SETNNN, SETKEY

Sets and unsets the state of a column J in NAME (J), to either free
(1), null (0), basic (2), at-bound (3) or key (4), respectively.

Function DOT, DOTS

Computes the inner product x'y in either double and single precision,
respectively.

Subroutine MAPOUT

Writes the states of .the null, basic, key and at-bound columns onto
BCD cards, placed on file IMAP, and also places the current inverse B
solution BETA and basis bookkeeping IBASIS and KEY onto the end of
input tape INPUT to allow instant RESTART.

Function BOUND

70

Returns the value of a column bound, if bounded, or 10
or artificial.

if unbounded,.
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PIVOT

This subroutine pivots a new column ALPHA into the basis inverse B
at row JROW. If TROW is zero the best pivotal row is found.

IROW is zero the basis is checked for empty slots or slots containing
the column disc index JPOS. If the latter is found, this row is used as
IROW since this is SETUP's method of fixing logicals for free rows. For
null basis entries PIV and IROW track the largest ALPHA element and its
row, and this is used as the pivot element unless it is less than PIVTOL
where upon the column is dropped with IROW = O as a marker.

If IROW is non-zero, the pivot ALPHA (IROW) is checked against the
PIVIOL for possible errors. If the pivot is not unity, the inverse row
IROW is normalized by the pivot. Then for every non-zero ALPHA entry at
I, that multiple of the inverse pivot row is subtracted from the Ith
inverse row (skipping the pivot row).

KEYFND - function

KEYFND find the location in core of the key column for the specified
packet. If none is found in core it returns a value zero.

If the calling argument is zero KEYFND locates any key in core
which has no associated GUB packet columns. If no key is found in-core

it returns a value zero.

Otherwise the value of KEYFND is the column location 1 to NCRMAX.
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ESCAPE

ESCAPE causes termination with a snapshot of the working core

followed by a call to file O. This will generate an abort condition

suitable to generate a system dump. If it is desired to do this, use:

DEBUG,
1GO.
EXTIT,

oMp (1P,

7
8

9

ESCAPE)

This will dump the core using the labelled system dump from subroutines

IP to ESCAPE, which should be first and last respectively.

Consult the variable list for a definition of the global variables.
A1l calls to ESCAPE are preceded by an ERR¢R message of explanation
of the fault condition.

XCHECK

XCHECK delivers a core snapshot if ITRN lies between N, and N2

where K4 = 1000 W, + N,. (Kk = O suppresses XCHECK. )

XCHECK prints using the’ followihg format .

(a) Col 1
(b) Col 2
(e) Col 3
(a)
(e) Col b
(£)
(g)
(h)
(i)
(j) Col 5-1k

(k)

indexes the normal and GUB rows respectively.

prints the basis IBASIS and KEYS respectively.

is the current column representation AIPHA of JCOL.
gives the pivot position TROW.

gives the current basic and key variables respectively.
step is THETA the proposed step, before bounding.

the column bound.

the selected column disc index.

is the list of core-column disc indices.

is a list of 10 columns around the selected column in
their current basis representation.

is a list of the column name codes at the XCHECK

instant.
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REPORT GENERATOR ROUTINE DESCRIPTIONS
REPGEN - the main program acts prinéipally as a control program
calling other routines to perform specific functions; determines if all
solutions have been interpretted and initializes storage for each solution.
SETUP - reads input deck and reference list file into core storage.
INSOLN - interprets the meaning of each column in the solution
and stores its value in the appropriate array(s).

YRCOST (J) - same as in metrix generator.

VALUBS (N, ISTART, IEND, VAL) - determines cost information
associated with each "X" or "W" type column in the solutionj N is the
number of the vehicle type, ISTART is its first year of existance, IEND
is its last year of existance, and VAL is the number of those vehicles.

CINFO - this routine organizes, tabulates and outputs the table of
cost information.

PINFO - this routine. merely formats and outputs the last three
tables of information; purchased resources, stored resources, and total

resources used.
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PROGRAM GENLCP (con't)
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PROGRAM GENLCP (con't)

Enter "1"
in master
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PROGRAM GENILCP

Set loop
for
_ periods
Enter no. of
inh., vehicles
in RHS of
vintage
constraints
Set loop
\
for
tasks
Enter '"1" ‘
in RHS of alll
consistency
constraints
Output
description
of task
Call
MATTILL
Output no.
of rows and
columns, and
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Produce
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listing

Output
vehicle
input data

STOP ‘

:

Output
inherited
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SUBROUTINE YRCOST

START

Calculate
first year
operating

cost
Determine’ i
max no, of i
years for ;
calculations | Tt T e T
| f |
! ]
Calculate l ; i
operating é ENTRY
costs for i MOTH
those years ]
Calculate : Calculate
salvage-value | ; mothballing
in each of ; i savings over
those years j i length of per

i Calculate
truncation
value at end
of each year

! l

( RETURN )

=
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SUBROUTINE YINTERP

( START )

Initialize
array
"Alter"

vehicles
which do not
et exish

Yes

Determine
which of
them are not
developed

Order these
in reverse
chronological
order of
development

Set DO

-l

loop for
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Set DO

~

loop for
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value in
remaining
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Set "Alter"
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where veh.

not at min
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vehicle?
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SUBROUTINE MATFILL

( START ) Set DO

: loop for
i columng
1 ‘ ——e 4
{ Initialize : [ ‘
array 3
"TROWTR" OMWNKm.!
- o and name of |
i column on |
reference lisq
r -
Copy title ! | Output no. !
| record and | of rows,
" 1" columns, and ‘ Initialize
row record
' upper bounds l array
bimims e e e 4 } 1 ”RVAL”
} I R I - B |
Set DO '
\ loop for Determine
& rows, read row for
TOW name present record, i
’ enter value !
! in "RVAL"
| -
f “on Set "IROWTP" ;
: Yes value for R
et32§ o, "RHS Read
e < record "RHS" |
nex’t - record !
No !
1 . G e ?
Read - colum Yes !
next \\jé last//
record reciyﬁ'
Read "column" \7
NaoJ
record and . |
first record Output
following row data
(array "RVAL")
Output N
"IROWTP" 7 .
array Nec Last . Yes
- e ] column - RETURN
v
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PROGRAM BBCAVZ2

Read
title

EOF?

Call
paramns

Max
no. of IP's
reached

No

Find
smallest
valued
node

Yes

STOP

Store
XZERO on

Remove
node
from
list

Set BLO,
ULO, CO and
BO arrays

INDIC = 1

Initialize
storage for
left~hand
branch

Redefine
sigma

Call
GETC,
update CO

|

solution
file

Call
TABOUT
(LP input)
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PROGRAM BBCAV2 (con't)

Call
LP Yes
No
Call
TARQUT
(LP output) Call
NXBRN
O—
Feasible
Store
node on
list
Define No
the adjusted ' | INDIC = 2
X-vector
Yes

Initialize
Call storage for

GETPHI right-hand
! branch

Redefine

Yes ;
sigma

Set XZERO
equal adj. X
and UZ = PHI




Call
GETC,
update co.

Call
TAROUT
(LP input)

Call
LP

Call
TABOUT
(LP output)

Feasible

Define
adjusted
X~vector

Call
GETTHI

PROGRAM BBCAV2 (con't)

Cc-1h

No

Set XZERO
equal adj. X
and UZ = PHI

Cost?2
2 USs?

Yes<:::>

Call
NXBRN




{ START )

Call
GETC

Call
INITA

Call
GETPHI
(set EKO)

Set values
in sigma
for 15% LP

Initialize
X7 and X

Call
TABOUT
(LP input)

Call
LP

SUBROUTINE BOX1

Call
TABOUT
(LP output)

Feasible

Define the
ad justed X,
set X7 =X

Call
GETPHI
(set UZ)

Call
NXBRN

Define
and store
node 1

Set BLO,
CO, ULO, and
BO arrays
for BECAVZ

RETURN
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SUBROUTINE GETPHI

Evaluate
PHI(KFX),
SUMPHI = O

Evaluate
first (-KFX)
functions

SUMPHI =
KFX
> PHI(I) +
I=1

RP(12)

( RETURN )
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SUBROUTINE TABOUT

Output
general
information

Output
XZERO

7

Output
node
descriptor
information

Output
BLIST

( RETURN )
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SUBROUTINE READIN

START

Read basis SUBROUTINE TIMEC

from input and

store on file
for LP

{ RETURN )

< START )

Read clock;
write time

problem has
been running

SUBROUTINE SET

No

1limit expired

( START )

Read clock;
set time for
when time
limit expires

Store best
solution on
solution file

RETURN
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SUBROUTINE NXDBRN

{ START )

Call SUBROUTINE GETASQ,
GETPHI
(values for
X-vector)
call ( smrr )
GETPHI .

(values at
lower bounds)

Order a
sequence,
smallest
Calculate first
differences
(actual -
linear app.)
RETURN

Call
GETASQ

Select for
branching
variable with
greatest
difference

( RETURN )
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SUBROUTINE GETC

‘ START )

Call
GETPHI
1 (values at
lower bounds)

Call
GETPHT
(values at .
upper bounds)

Evaluate
slopes for

Call
GETPHT
(value for K€X
lower bound)

Call
GETPHI
(value at KCX
upper bound)

Evaluate
slope for
the KCxth
variable

first (-KCX)
variables
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{ START ) ( START )

Call Initialize
preset ' core
storage

Read, store

integer '
parameters ( RETURN )

Read, store

real
parameters SUBROUTINE INITA

( START ’

Read A-matrix,
by column,
from tape

to disc

Read, store
upper and
lower bounds

SUBROUTINE PARAMS SUBROUTINE PRESET

( RETURN )

Store BO,

T-matrix,

and TROWTP
in core

{  RETURN )

|
|
C-21L




Subroutine LP

C= D

W

TT

Igitialize file

Set problem paramepers

Set print contrpl
XCHECK and terminaltion

Execute IP

system verbs

/

TLoad solution
back to IX, X

/
< Return ’




Subroutine EXITS EXTTS
User changable TXITS program called after all control points in

PRIMAL,

entry points

STATUS
OPT1 7| NPHASE = 1

Phase 2 end
ete.

STATUS
( OPT2 ) 2] NPHASE =2 [

T

< Return )
v STATUS unbounded
‘—""'—"}‘ NPHASE = L > solution
/
( Return )
' STATUS No feasible
NOFEAS | NPHASE = 5 ——3 solution

v/

< Return )




Subroutinc SETUP

Set run

Zero b

Ad

Check type setup

Mark name count
1s written NT

(@]
-

Start

N

parameters for

A

gsis and keys
Togical in ALP

. '\-l/ B

Hase 1 cost roy

W

Cyale each row type
p}esented 1 to M

\2

[

ogical if need

v

Write logical]
to disc file

v

Store no, of
ogicals in MC

c-2h

[

d row type M for

)

LP system

nd dunmy

(<, = or free)

SETUP 1.




<:::> Rewind input
B

file INPUT

\/

G—i

Cycle thru al
INPUTN columnsg

SETUP 2.

is RHS

yes

Read

and gark RHS name b1

input col to

<

4/

Write to disc
RHS column

1

AT

4d next column
\PHA from INPUY

+o

BRCAV changes
to RHS added

P

e e v -

Seaych row types

GUB rg
in one f

N

w and check c
o get GUB pacl

jor

bl is
ket no.

Ch
bou

A2

eck bounds to
nd number for

et
col

i}

Mar
bo

{ .
K column name
ind, GUB packe
state (free)

7ith

C-25

If column is 1 - NCHGS
add BBCAV changes



Write ALPIA
to
disc file

©10

N

Cycle through

each row

Paqg
remd

) yes
Row 1s GUB 7

No

v

k RHS and basis

Rs
el

trieve GUB RH$
itries and plage
on end of RHS

N\l

et M to numbey
non-GUB rows|L

out

N
End of No
columns -

Write basis t

SETUP 3.

key storage

store RHS elegent in ten-

porary store I
if GUB is ear

ving GUB entries

end of
No row types

unber of GUB fows

nove down TCOST.
lier than cost row




Subroutine IO

hewind files
TAL, A2

Cycle ygow types, pac]

to rdgmove GUB eleménts

3!

Pack

ALPHA into PACK

to remove zero elements

g

Write
writsg

ATPHA to fil
PACK to file

IAL
IA2

IN
Start

KOL| set zero
by out

Read next

KOL1=K0L2=0

< ALPHA

‘ Rewind files

10 1.

(to keep both in

TAl and IA2
KOL1=K0L2=0

NSCAN + 1

!

[

column to
ALPHA

step)

count rewinds

yes

Next KOL
loop

end

ves

C-27




Record K
in JA, JAK
and clear JARET

~

Call

10.2

Bookkeeping of which
colunns are in core

ERRAR

Column not
M located

ESCAPE

INPCKD

To indicate no’
column found

N

Rewind file

"Read packed

IA2 |

column to
ID,D

If oﬁ&i
wante Yes

Yes

INT loop

c-28




-

Unpack
IDb,D to
ATPHA

C-29
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Subroutine MAPIN MAPIN 1.
Two entsy; points ’

(1) MAPIN - Reads MAPIN cards from file IMAP and sets NAME record

reads inverse from file INPUT to B.

(2) INMAP - Loads file IMAP from input card stream.

MAPIN

Print MAPIN ar
_ ime using MESSG.

Read a card
@ from file IMAP

check card types and
~% g0 to appropriate
section

Card is
"BASIC"

user option

MAPOUT only

user option "ATBND"

user option ‘%

e page 2

C-30




added by INMAP

Mapout only ‘
.

Call error
double print

<:::> ATBND

v

Pick up
column bound

l

Unrecognized
type card

col. numbers on card

—()

bndj

MAPIN 2.

‘\TO
— 3

Note error

J

Set bound

L

dump bound

for column

End of J
loop

C-31

data

"ATBND col
not bounded"

¢DC "PDUMP"




"BASIC
rows"

basic

Col no. # d“\\\\
set col j////__

\

Update packet

basic count
in KEYS

| End of J
loop

C-32

MAPIN 3.

col no's/card

if in a packet




MAPIN L.

col numbers/mapin card

yes

Pd

col no,
not zero

4

Get packet
number from NB user should not
col name use KEY cards unless
‘ produced by MAPOUT
; b to avoid column errors

Set new col
' key &

clear old key

/
L
-~ End I loop '*—ﬁ9<:::>

row no's/mapin card

BASIC rows
G N

1NB row numbers
internally are not the
external no's

user should not use
Set row this option manually,
MAPOUT - only

basic

C-33




01 ! N—ULL”

col no.
is zero

. marker null

Set col

| S

N,

<:::>”INVERS”

End J loop

end input
file

No-

&/

M¥M+2M
entries to
B,IBASIS,

BETA,KEYS

move next
invert up by
IWF/2

{

bad
or}
rewy|

kspace over dgta
INPUT file td
ite it in MAPGQUT

MAPIN 5.

col no's/mapin card

user option

*inverse by rows placed
on input file by
MAPOUT




MSSG

Rewind %

IMAP

I =1, 1000

,

Read a
card from
input stream

b 4

1 No

yes

card i
END
card

yes

'

Write card
to IMAP
file

INMAP looped
. for cards

up to 1000 MAPIN
limit set here

"Rewing"

\\\\\""79‘Rewind TMAP

% (DC end file
instruction

End T looP\ 2

jp

Write "end"
card on

IMAP file

MAPIN 6.

cards

deletes o0ld
MAP data




Subroutine MAPOUT MAPOUT 1.
MAPOUT outputs on file IMAP a BCD card image>definition of variables

and inverse states compatible with MAPIN, whenever called and prints the

current solution.

MESSG MAPOUT
MAPOUT 7|Rewind IMAP | time
{ ..
ctele MC logicals (
puijting out a catd 7 Basic rows I
forleach basic logical
¥
(JNT = MC+1,NT) cycle all variable names
/ .
NAME (JNT ) Add col to
- a1l NULL list
- INLL + 1
a4
Free 1\\ skip =
/ ]
7
Basic Add K BASIC
IBAS + 1 ra
list
/ : .
1 Add to IBND +
At Bound 1 ATBND list >
3 , /
Add to KEY
7 List IREY + l'"% End JNT loop)¥I 2 l

C-36




MAPOUT 2.

L

i xY.
% (FIBND . - .
If list Write list Vs (BASTC - - - .
A NULL _|WIL  L/cara
7O BASTC A
KEY, ATBID ‘

TRV R VOIS |

Plade inverse, bagis,
BHTA, KEYS in Blon
erfd of INPUT TAPE

\

Write . INVERSE
IXVERSE
card

Write - END

card

Print solutio:

vector

|
i

L~*-—'w">< Return )

N.B. All MAPOUT cards can be generated manually. If they are

inconsistant MAPIN uses the last setting of any column.




Yes
P .
Clear keys
find new i
- ones
/
Error Data
2 Error
Escape L\‘_’/////"_

Clear
inverse
B— I

Cycle all columns

|
|
]
Subroutine INVERT INVERT 1
|
l
|
|

Skip null
and free
colunns
,&’/
In calls
column K
core
Get ‘
packet A 2 l
no.




INVERT 2.

yes

check
packet
null

check old
packet
same

yes

Noj,

INKEY being
new key col
in for packet

1

Y ket still
in|core

Remove key
component  fromla, —.!
packet col

A

Transform col
to current
basis in ALPH

zero packet

g

C-39




INVERT 3.

SETMAP finds best jrow
to pifvot ALPHA to Basis

et

check
Trow # O

end of loop

Pivot ALPHA
to basis row
Trow

4

If packet,
2dd to basic
count

end of loop

yes adds up effect of
B bounds and key columns
in GAMMA

Pick up

bound __ﬁ$»_____\

Pick up
packet
RHS to bndj

Fs

L

C-Lo




)

¥

Remove
bndj * col
from GAMMA

INVERT h.

page 1 (:::>um-—;»‘nd jnt loop ~<:::>Pa€e 3

¢ now complete Dbasis with

/

artificials if needed

Cycle basis ) . ;
I-1,M basis entries

Pl

ace artificial
marked I + NT
col no.

-——»MJ End I loop %}«_——-—m—

Clear DELTA
space

i

c-h1

Mark basis

with logical

NB artificial wvectors
are not stored
on disc.

used as artificial vector
for pivoting




row

oV EE 0]

I=1,M

V

check
basis entry
< NT

INVERT 5.

cycle basis entries

yes

et up DELTA a
nform to ALPH

—

MY

PIVOT ALPHA
into B
T and clear Di

HHW:

37
N

A7

FEASCH
check
feasibility

,
( RETURN >

c-he

pivot artificials
in when necessary




Subroutine FEASCH

FEASCH 1

This routine computes the solution and checks feasibility.

Comecr

|

+ - FEASCH J

T
<E{:>“"—°' =1, w1 ) BETA

-IDELTA = e
i m

I 2

§effective RHS

RHS + GAMMA

;
]

cycle each element of

——————————

L_.__.__.,,I-...___. .
BNDJ =
column
l bound
// - ~
P yes
\J@Ef bouA5§>—_——~%{'!I’
| \\/////
R
Set base Infeasible
column to - 7 row :
bound !

éRemove bound
ifrom F& :

-

2

- ——

c-43




o U

Free Row

Infeasible
Row

Oog

e

ORI 2N
{ Make column
>+ non-basic

| NPIF+1
L

——
[}

4

e,

J

—

. T

Set negative
artificial

basic
DELTA =

negative

artificigl
_.H_néivgg
DELTA
into

“end T Toop e

v

FEASCH2

Yes

Yes

(Column basic in Roy T)

Return to check
feasibility of keys,




9
N

FEASCH3

~,
\ L=0 \/—)@NO GUB Rows

,_ti' K=1,L
N—
¥

‘\\
non- "\

N’ v

Sum basic
values in
row i

- ..___...—-L—-——-————i .
E ~ Compute
i ikey variable :

'
!
t
‘ |
k+m |

5

!

to basic |
variable |
!

. essential>——

e

! Change keyg__

Cycle GUB Rows

Yes (No basic columns
in row)

b Yes

J Infeasible : /7 .
o row ftf c)

\/—‘

le— End K Lé;;\><

\;___1____/

C-U5
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Sum all

artificial
1 variables

A

Phase 1 cost!

I = sum
i
1
!

No L “Pha, se\\

ost> CTOL.~

~
v

Switch to
Phase 1

NN A
Set cost

row

b

Set ™

vector

-
J
,

( Return )

C-46

FRASCHK

Infeasible

start
Phase 1




Subroutine PRIMAL

PRIMAL 1.

PRIMAL runs the 2 phase revised simplex algorithm from both phases and

exits via EXIT.

PRIMAL -

Resolve for
phase change

N

.,

Py

Call MESSG fo

PRIMAL + time

note + time

then STATUS

W

-

Lo user or

Adjust cost rpw

phase 1

/

Set phase 1
cost row
free/equality]

c-47

7 STATUS

~\__,,/”’__-

User sets ICOST = his
cost row. Phase 1 cost
is row M.

In phase 2 phase 1 cost
is equality O.

Tteration counter




PRIMAL 2.

Zero all COLUMN prices out in=core
colums and finds best
data unrejected column
/

COLUMN for T
NEW | JCOL is location in
<1 col JCOL core = 1 to JNCORE

Check yes
JCOL # O =
XCHECK

@

C - termination donditions checked

TPHASE = 2 yes o Optimum phase 2
B \ ending
\

Phase 1 cost\ V€S Optimum phase 1

less than VD)L ending.

CTOL
NOFEAS no feasgsible solution since
RETURN phase 1 cost not zero
c-48




J

Disp column no. JP@S

End. bound BND ,

for cplumn JCOL (in-GORE
7 ]

R%w for row IROJ,
step THETA and sgep

ITYPE 1 unbounded

1l

PRIMAL 3.

)

XCheck

2 to a bound type ITYPE

Cell Unbnd
return

P'\__//__
IROW = O

unbounded termination

Report bad
pivot if

Rejected
column data

more than 3

N4

Reject column
and
¢ount rejections

\\__,//”’——H

Reinvert
- basis and

start again




PRIMAL L.

Yes

Too many
/}eject vectors

Escape and
quit

Reject column
l& and count in
NDEG

(NDJS is 1 at last column)

limit NDEGIM = O

few tried

C-50




THETA 1T
bound j

No

ITYPE= 1
JOUT = O

i

THETA > O
step pos

Step negative
SETBND (-JPgs)
THETA = -BNDJ]

SETBND (JPFS )
‘IIE’ " | THETA = BNDJ

|

¢-51

PRIMAL 5.

Check step is

Yes_‘é§€:> within bound

to bound step and -
no rejected col JOUT

Yes 1‘HI§

col JPPS comes off bound
and goes to zero with
this step

col JPPS goes to bound
so set bound




Find JOUT

()

Zlrejected col

~ Interfhange new col]
0ld key and mark ne
unmark old JOUT key

"{JOUT to basic

in basis

IROW = M

Refind JOUT
in KEYS

Check affecue

d
Yes

PRIMAL 6.

Pivot row is
non-GUB

key is essen

361
T

v

Normal step
epsi = thete
new key value

Juppress pricln

KEYCH changes

row NEW ROW =

v

| Pivot ALEHA'
into B!
at row TROW

v

If JPUT not artifilial

adjust

key, basic counts

for JPPS, JOUT packets

Cc-52

KEYCH adjusts

solution BETA and
new col. AILPHA
for new key




PRIMAL 7.

epsi = theta
“iffnew col boundgd

epsi = BNDJ + theta

Mark JP@S
basic and
unmark JOUT

col. coming off a bound
this is new col value

14

Yes Merk JOUT
> at bound

JOUT goes

to a bound

9

if any rejected
cpls clear rejelt
records

C - step solutfon

\ Beta + theta
STEP ’.
X ALPHA

¥

if pivot or
key change
pivet value = epsi

7

STATUS =

End ITRN loop

display prima&

step data

beginning of loop

C-53




Call @PT1
EX%::) <] IPHASE = 2

Emﬁ:::> | ca11 ger2

C-5h

PRIMAL 8.

end of phase 1, @PT1
displays STATUS

end of phase 2, @PT2
displays STATUS

to LP with solution




Subroutine &T4ATUS

STATUS prints BRIMAL data sSTatus 1.

Page heading

\_/—

{ Call MAPOUT/ JEXIT

{ STATUS 5

Cost, NTRY
JNSCAN
NJOUT

Pack data

Status ] Write Status
&> Data
Data data + Note
V




STATUS 2

ERR§R - triple prints error messages

MESSG single print error messages and print time in seconds since

MSSG start of run.

C-56




Subroutine ROW

ALPHA then finds step MAX THETA which preserves feasibility.

ROW B S

JPPs, JERG
load JCOL
to DELTA

4

up L GUB entrj
+1)

es

Construct actuval

transformed column

in ATPHA(L,...,M+L)  GUB col has 1 i

for original
problem

GUB PACKET rov

il

|

Q.

Subtract KEY
ol from DELTA

Tr

New bal

v

bnsform DELTA

Lo

sis in ALPHA(1...M)

L

contri

Peduct basic o

bution to pack

ow
et col

C-57

ROW 1.

ROW computes current representation of selected column JCOL in core

ke
5= (As-hy "

)




ROW.2,

Step = 100" |
TROW = O v zero bookkeeping
ITYPE = 1 " denotes bounded step

i.e. will step be too
g bound or off a bound

Col not bounded
implies new x

is increasing from
Zero

all rows of complete
problem

Skip free skys

' type g x
Pivot > +zero Ye%y gtipm;naéé:; increases
JIROW = I rejected x-0

/

yes |Step = (By-a)f ey
PiVOt < ~zZer e = min S'tep 'l.:'y'Pe 3, X
TIROW = I increases

Rejected x -
No bound

4
»——( End T ;;;;:\)‘ﬁl

c-58




AT I=1, MPL

Skip free

~

ROW 3.

cycle all elements of « for
complete problem

YOWsS
ITYPE(I) = 3/
Pivot =

Pivot £ -zer

type 3 rejected
Step = (By-d) /oy | x driven to

tZerQ = = min step ¢ bound

[ROW = I

Step = Bl/(‘oi) type 2 rejected
0 = min step | X driven to xero

IROW = I

End I loop }=a
( A
\

v
Offf bound step 1

n

ag¢tually negative
B = -0

\

<:>'—~—f> RETURN

C-59

at end

8 = THETA = min step

ITYPE = type of step

« = ALPHA = transformed to col
of actual problem

IROW is pivot row

N.B. IROW < M=> pivot non-GUB row
> M=> pivot on GUB row



Subroutine COLUMN COLUMN 1.

COLUMN selects a column JCOL from among vectors in core in AJ space.
If no columns price oug it calls CHECK to search disc for replenishment.

; NTRY + 1
COLUMN — number of searches through
_ MAXTRY = in-core columns = max. no held

NCRMAX

in CORE

‘ yes
NCORE # 0
Call CHECK to get more columns from
NTRY.= O disc no. negative DJ's
NDJST = NDJS on disc search (partial)

no cols in core or
disc

then no pivots
SEE can occur hence
DJ's unchanged

page 3

c-60




Reprices old columns in core unless the prices obviously

haven't changed (same B-1).

PIKEY
JPKTO

-

1

DJ

() =0

skip if col-

umn reject9d

or i

KOR
PI

JPK

TPPS = col n
skip if col
is key
P4
JPKT # packet no Akip
if O or if old packgt no

' key not in/core

I
P,

COLUMN 2.

indicates no key price held
for zero packet (old packet)

J =1, INCOR» cycle in-core columns

——m ey,

!

JP@S file col.
no on disc

.
=
K'Y

'$ = key packe

key originl
= key prig

new packet,

e M recompute price
t no. and store

packet no.

DJ =n’AJ

- ‘!T_k

price for GUB

§ IV — problem if non

GUB,ﬁk = PIICEY EO

m is IC row of g ~*

-t End J loop

SEEK

c-61




SEEK

#~} NDJS =0

y

JPgs - - |-
JTYPE _ | -

JTYPE = 3
DI(J) = -DI(J))

4

DI(J) < -zero
1 + NDJS

DMAX = DJ(J)
JCOL = J

Cc-62

COLUMN 3.

DMAX = O most negative DJ
‘no. negative DJ's values

cycle all columns

Col number of column

(O NULL/FREE/2 BASIC/
3 ATBND/ L key)

at bound cols are really
in at - their true value.
This corrects for it.

negative DJ's counted

null/basic/key

MAX(-) value

JCOL = in-core col
index position

End J loop _______J




Store no cor
lcols in NCORE

R$%2

>4

Restorg¢ disc NDJS coint if

Just made lask

If{DMAX < -DJTQL vyeg
OK cpl is good enpugh >

COLUMN L.

(NTRY = O and all
cols not in core)

JCOL is

RETURN best col
_ in-core

Then just checked the
disc give up

get some more columns
from disc

7

JCOL = O no col found

JNCORE = preserves in-core
NCORE cols for next time




Subroutine DISC » DISC 1

Checks if an inverse is necessary and then checks the DISC
files TAl, IA2 for more useful columns using IN and INPCKD.

DISC <theck for | |INVERT
W‘?‘Z

6]

All in

.. CO'{E’P " Yes
{( TINCOR

‘ Set Read

ORIGINS

Cycle
batches

Cycle columns
in batch

4
Get
column

type

IC KE
A=y NULL columis

I S
Get packet
no. and check
if new




‘No

DISC 2

Call in KEY column
from packet file
INPCKD to KORG
Price but
KEY column
Call in actual
IN column to JORG
Price out
actual column

Néw olumnketter

best so _far?

* Yes

Interchange
best so far
with new colujn

End of batch

eck be
is worth

4

Save best
column
in records




i DISC 3
)

Next batch

Check diagnostics

%

required
RETURN
Yes
v
Write out
new column
prices
C-66




Yes

DISC k.

Used initially when there
are no columns in core

core

Read all NT
columns into '
(over-writing NULL columns)

\
( Return ' )

This indicates that
there are no other cols
to COLUMN which restores
JNCORE to NT.

Places all NT cols
into core and sets
JNCORE to column
count

N.B. Once the columns are read into core, they stay there because

COLUMN always restores JNCORE to NT and keeps track of them

at the end of each phase.

c-67




Subroutine INSERT INSERT 1.

INSERT used .y CHECK to order columns selectéd in the batch. It keeps
track of worst column stored of the batch and over writes it if abetter

one is offered.

yes N = O no. of cols
INSERT e AL
stored in batch < 50
limit

cycle N stored cols. in

checks not store
too many

add col record at end
N + 1
JNCORE + 1
IDéNg = Jp¢s keeps track of ordering
D(N) = DJ of cols in batch for

INSERT (only)




INSERT 2.

JPL =J + 1

move up J to N one place and
insert (DJ < D(J))

yes no col has to be dropped

JPPSR
= ID(N)

drop Nth column
stored — worst

g

yes
~4§<:::> simple case over-write last

Move ID, D

down one plag

G

(7  to N-1 go to
e J+ 1 toN)

=l
- LY.4
ID(J) = JPPS insert new col. record
D(J) = DI in correct position
Y
Search JA
for old
col. JP¢SR to be dropped
JPPSR not ERR@R INSERT cannot
found ESCAPE 1 find old
B ) G
TA(T) = JPgS
AT(IROJT) move new col to old
- AJ(JP¢S) position, JNCORE unchanged

Cc-69




—

INSERT 3.

' move up J to N one
7T N+l place saving N

Move J to N
to J + 1 to
N+ 1

D(J)
In(J)

DJ

save Jth in correct Place
JPOS

g0 to move up records

¢

DMAX save value of largest D
= D(N) for use in comparing new
cols in CHECK

lr

v Return

C-T0




Subroutine KEYCH : KEYCH 1.

KEYCH changes key to make JCOL basic in some row IROW found, making

old col key, and corrects @, B and 3L,

JCOIPK = . ‘
KEYCH — v finds packet no. of
NPKT (JCOL) col JCOL - (aisc index)

b
I=1,M ) cycle all rows
Basic col
in this €S @
packet
End T loop

Error KEYCH-no basi
escape ————1cols in essenfkial packet
(Gump ) |

IROW = I row}of first basic col found
‘ | JPRG = posifion of row in B.

N k k
in cols AJ - AJ -» A_1 - Aj

Reverse sign
of this row
in B with old basic -+ new key

basic key basic key

C-T1




Rearrange
Bt in B
for new key
which was

basic

b4

tqd this row of }

CHED O

Make JCOIL basid
in NAME and BAS}

‘Interchange pkt 6
and! row entry

o TROW ) ¢ o(MPK
B(IROW) ¢—> B(MPK

basic col 1

sic col # pky

dd new B IROW

4]

i’

make JKEY key

il NAME and KEY$

Return

ntry

C-T2

KEYCH 2.

check row is in
same GUB packet

add B(IROW) to B(I)
to get A, - AX

for new key

correct basis

and key markers

correct o, B for

new representation




Subroutine PIVOT PIVOT 1.
PIVOT inserts current representation of column ALPHA into basic inverse

B at IROW, if IROW = O it finds a slot for ALPHA or rejects it.

PIVYT 1‘!!’
<:::)____ TORG =row |position in B (by rows)
| PV =1

yes

don't normalize

:

zero pivot

es ERR@R
ESCAPE Zero PIVOT
dump

Normalize
TIROW of B

cycle rows of B

skip if pivot row or
if pivot has no effect

Subt pivot
row from
row I

]

End T loop

C-T3




PIVOT 2.

Find best row for AILPHA called from INVERT when row not known.

C - free logicédl cols

basis(I)/100
col JPOS

are marked with
columns

piv = pivot

IROW = 1T

End I loop

cycle each row

check logical in the row

insert the logical in this
row

check row already has a
basic col.

potential pivot entry

smaller than best so far

no, save it




IROW =
101 ®
IHasis(I) = 100
JHOS + row type

PIVOT 3.

o

basic col

(—

/
— -~ — to pivot this col in
drops JP@S from basic
/// :
BNB(-JPOS) w [PIVOT dropped
Write JP@S col JPgS

‘ Return ’

C-75




SETBND 1.
SETBND, SETBNB, SETKEY, SETNNN all set or unset to state of a variable

to bound/basic/key/mull.

SETBIND ‘ K =13

Name to
I <NT
state K

mSet name to

units digit =1
state 1 free

SETBNB ; K=2 basic/non-basic

SETNNN —3  K=0 —> null/non-null

SETKEY 4 K=1k key/non-key ,

C-T76

units
digit



: DoT
FUNCTION DOT, DOTS DOTS

DOT and DOTS evaluate double and single precision inner . products

DOT = x'y.

—ﬁ- StM = 0 double precision
accumalator

in x'y y elements
are often zero (as used)
Y, avoid double precision

manipulations for this
case

End I loop

Replace double answer

DOT = SUM to single

1l

Return

d

DOTS > DOT =0

guick single precision

version to save time
DOT = x'y

C-TT




FUNCTION BOUND

BOUND - checks its argument and picks up the variable bound value.

D

- argument for
—
. artificial variable
unbounded

v

IB = bound

list index using NAME

', variable unbounded

BOUND =
value IB in
bound list

==

NB. NAME format has least significant decimal digits as shown.
i

}
....... 0 08B B:K K K K:S

f
bound index | GUB ! state
or O | packet'

c-78




Function KEYFND KEYFND 1.
KEYFND finds key column of a packet in core or returns O.

KEY =

pick-up col number (disc)
KEYS (PKT) /10 to KEY

cycle in core cols.
KEYFND
in core

End X loop

KEYFND =0

KEY not
in core

C-T9




JPKT is

column packed

\

KEYFND = O

4
< Return '

KEYFND 2.

cycle each column in core

find the first key

and store its packet no.

cycle all columns in core

) |
look for non-key columns

in same packet JPKT

no columns stored for key of

this packet

! End X loop }= @

no key with no columns stored

indicated by O

c-80




PROGRAM REPGEN

( Start )

Call
SETUP

Read

solution
title

Yes

No

Initialize
core
storage

Call
INSOLN

Call
CINFO

Call
PINFO

c-81




—

SUBROUTINE SETUP

Read
parameter
card

Endtable
7

. Read element

Read -Read of reference
vehicle period list from
name & life data tape file

Read
vehicle
costs

Yes




SUBROUTINE INSOLN

Start

Read

column and
value from
tape

character
W

character
x?

Determine Determine Determine
meaning of meaning of meaning
2nd,3rd,kth,5th; ond,3rd, kth & of 2nd & 3rd
6th & Tth chars th characterd character
Determine Update Update
X . Use value
meaning purchases; stored vehilcles
. to calculate
nd rd set I start, determine
of 2— & 3— I end, and J eriod length procurement
characters ? p : expenditures
Update
purchases Call Call
and R & D VALUES MOTH
expenditures
Determine
mothballing
savings

¥

c-83




SUBROUTINE VALUES.

‘ Start ’

Call
YRCOST*

Determine .
first & last
year of
existance

Increase
0 and M
costs for
those years

Increase
resources
for those
years
Yes Compute
truncation
values
Compute Increase
salvage resources
values disposed of

¥ This is the same routine as used in the matrix generator; its docu-
mentation is found there.

c-8k




SUBROUTINE CINFO

‘ Start )

Write page
heading
for costs
Add A & D
Calculate to total
actual & costs
estimated
procurement
Total all
operating Write
and salvage total
costs for per,. ' costs

Correct proc.

estimates, ) Returﬁ
subtract salvl]

Trom operating

Sum all
period costs,
write costs
for that per.

Add period
costs tQ

total costs

Yes

¢-85




SUBROUTINE PINFO

Write page
heading
for
purchases

Write

resource

names

No

storages
t?

Write
h N +
pur;oises Write Calculate
i p— storages resources
period for period used in per.
Write total
purchases
for all per.
Write page Write
heading ]
for usage regogrces
Write page : used in per.
heading
for storages
( Return )

c-86




APPENDIX D

PROGRAM LISTING

GENLCP&:S‘U’BROUTINES PRI R I I B I B S B B R BN SR SRR Y] D—2

BBCAV2 & SIJBROIJTINES PR I I SR B AT I SR SR R N A R R ) D_22

REPGEN & SUBROUTINES ¢evveeevecreccocasocccsnss D-8¢




PROGRAM GENLC°(IN°UT,0UIPUT.TA?ES;INPUI,IAPES;OUTPUI,IAEEQ,IAEEQ4 10063010~

*TAPET) 100060020

C THIS PPNGRAM GENERATES THE MATRIX FILE FOR THE LEAST COST PHASE-IN . 10000630
C PROBLEM, 100G3040
c : .. .. . 1pccopso
C THE DIMENSINNS HAVE BEEN SET Tn HANDLE 10CC00060
c MAXTMUM NUMRER OF VFHICLES =7 . et e 40000070
c MAXIMUM VFHICLE LTFE (IN YEARS) =25 _ 10000080
c MAXTMUM NUMBER 0OF YEARS PRINR TO SY=16 A 10060690
c MAXIMUM NUMBER 0OF TASK TABLES =8 - 10000100
t MAX TMUM NUMBER OF ALTERNATIVES =288 . 10C00110
COMMNN /VECSTG/ VNAMF (10), C,LEND, VLIFE(10), INH(10,16), 10000170

* JYCOST(10,5)y NAMEN(10), CNSTS(3:,3)  _ . . ... ... -.ipogoa13o
COMMON /7 ALTSTG / ALTER(288,9),YOVL(10) , 10000140
INTEGER ALTER 10000150
INTEGFR FNAME, SY,LY,VNAME,YAVL,VLIFE,YEAR(ZI) 10000160
DIMENSTNN BUDG(1D) : 10CC04170
DIMENSTION NVFHU (20)4NLC10) 4NN (1T) 10600180
DIMENSTION NAMES (10), AU(16), UB(10),YRINT(20) el em--—iGCCD1°D
COMMNN /TSKSTG/ U(7,288,3) 4NTSK( 9) . 10000200
COMMAN /PRDSTG/ NPERYR(10,3), NPTASK(1Ll, 9), PTASK(10,9) . © 10003210
DIMENSINN THVN(10) 10000220
DIMENSTON NP(288) ,NM(9),NPM(10) _ . 10600230

‘C ' 1¢000240

.DATA(ND(I)gI=1;2kB)/2H01,2HUZ,2H03.2HD&,EHDS,2H0ﬁ42HﬂZ;2Hﬁﬁ,25ﬁ34“10ﬂ&ﬂ25&_
¥2H1~0,2H11,2H12,2H13,2H1'+y2H15,2H16,2H17,2H18,2H19,2H20,2H21.2H22, 10000260
*2H23,2H2k,2”29,2H26,2H27,2H28,2H29,2H3E,2H31,2H32,2H33.2H3h,2H35, 10£00270

¥ 2H36,2H37,2H38,ZHKQ,ZHQO,ZHkl,2”&2,2Hh3,ZHQQ,ZHQS,ZHQB,ZHQ?,ZHQB,10000?80
* ZHQQ,ZHSU,2H5192H5292H53,2H54,2H55,2H56;2H57,2H58.2H59,2H63, 10508290
* 2H61,2H62,2H63,2H6h,EHGS,2H66,2H67,2H66.2H69,2H70,2H71,2H72, 10000360
¥ 2H73,2H7Qg2H75,2H7612H77;2H?3,ZHYQ.ZH&ﬁ,ZH&l,2H82,2H83,2H&A4_w“_,10ﬂ0031&,
* 2H85,2H86,2H87,2H88,2H8Q,2H90,2H91,2H92,2HQ3,ZHQQ,ZHQS,ZHQS, 10000320
¥ 2H97,2H98,2H99,ZHAD,ZHAI,2HA2,2HA3,2HAQ,2HA5,2HA6.2HA7‘2HA8, 1050033¢C
* 2HAQ,2HBD,2H81,2H82.2H83,2H84,2HBS,2H86,2HB7,2HBB,2H89,2HCD, 105600340
* 2H01,2HCZ,2HC3,2HCQ,ZHCS,ZHCG.ZHCT,ZHCSQZHCQ,ZHDD,ZHDI.ZHDZ' - 10060350
¥ 2HD3,2HDQ,2HDS,2HD6,2HD7,ZHDB,ZHDQ,ZHED,2HE1,2HE2,2HE3,2HE&, 10000360
* ZHES,ZHEB;ZHET;ZHEﬁ‘ZHEQ,ZHFO.2HF1,2HF2,2HF3,2HF§;2HE5|2HF6+“_,ﬂ_inﬂﬂﬂzlﬂ
* 2HF7,2HF8,2HF9,2HGO,ZHGi,ZHGZ,2HG3,2HG&,2HGS,2HG6,2HG7,ZHGS, 10060380
* ZHGQ,ZHHD'ZHHi,ZHHZ,2HH3,ZHHQ,2HH5,2HH6,2HH7,ZHHB,ZHHQ,ZHJO, . 10c00390
¥ 2HJ1,ZHJZ,ZHJS,QHJQ,ZHJS,?HJS,2HJ7,2HJ8,2HJ9,2HKO,2HK1y?HK?, 10000400
¥ ZHK3,2HKQ,ZHKS,2HK6,2HK7,ZHKG,ZHKQ,ZHLG,2HL1,2HL2.2HL3’2HLR, 10000413
¥ 2HL5,2HL6,2HL7,2HL892HL9,2HM0,2%"1,2HH2,2HH3,2HNQ,2HHS,2HM6, 100060420
. 2HH7,2HM8,ZHHQ,ZHNO,2HN142HN2,2HN3,2HN§;2HN5,2HN6;ZHNZ+2HN5;“_M.‘1ﬂﬁﬂﬂk3ﬂ
¥ ZHNQ,ZHPO,ZHol,?H92,2H°3,ZHPQ,ZHPS,ZHPG.ZHP7,2HPB,2H99,2HGD/ 10000460

DATA(ND(I),I=2Q1,288)/2HQ1,2HG2,2HQB,2HQ“.2H05,2H06,2H07,2HQB,u. 10000450

*ZHQQ,ZHQO,Zle,2H°2,2H93,ZHPQ,ZHDS,ZHRB,2HP7,2HPB,2HR9,ZHTO,2HT1, 10000460
‘2HT2,2HT3,2HTQ,ZHTS,2HT6,2HT7,2HTB,2HT9,2HU0,2HU1.2HU2,2HU3,2HMB. 10060470

*ZHUS'ZHUG,2HU7,2HU8,?HU9,2HHO,2HH1,2HH2,2HH3,2HH&,2HHS,2HH6, 10000480
¥2HWT7 4, 2HWB/ e : e e e e ..10000490
DATA NM/ZHH1,ZHHZ,ZHMS,ZHMQ,ZHHS,2HM6,2HM?,2HH8,2HM9/ 10C€00500
DATA NZ/2H0D/ : . . .. .. . 1g6Go6s51p
DATA SX,SH,SP,SS,SR,SGliHX,iHN,1HP,1HS,1HB,1HG/ 10000520
DATA IVT,ITT,IPT,IED /BHVEHICLE 9 BHTASK » BHPERIOD 10008530
* BHENDTABLE / 106C0540
ONE=1,0 S . - e iiee—e--...ippO0550.
ONFEM=-1.0 100066560

10000570




r

DOHOIIDHOHO

O

c

QOO0

NN T T=1,7
nn 2 J=1,248
nn 1 X=1,9
U(T,J,K):Go:
1 OOMYTMUT
2 CANTIMUE
3 OOANTINUFE

THZ FTPST DATA TAPD ANMTATNS 1A, THE FTLRNAMT
13, THE STARTTNS
10, THF LAST YFAP
2R, THF
29, THE NIMREP NF TASKS
20 . THE
3A, ~P(lL-1) PAPAMETER
READ(S5,1300) FNAME, SY,LY, NV,NT,NPP,I7PLM1
1573 FNRMAT (AR, 2X,ATE)
URTTI(hH,1010Y FNAME, SY,LY, MY,NT, MDD
131 FORMAT(G{H1 GFNFRATTINMG THE MATRTY FOR
¥LEM /1 1HOFTLENAMF=
®/11H WILL INPUT,TI,20H VEHIGLE TARLES, AMD,
¥, 13,16H PEOTNN TARLFS, )
HVD:(‘
NTR=n
MRT =0
NTVY=2
NIMHP=(
RTAD TTTLE NF NFXT TARLE
13 REAN(S,1400) ITARLF
DECTNF THE TYPE OF TRAGLF AND GO 2TAN ITS NATA
TF(TTARLE ,FQ, TYT) 20 TN 2§
11 TF(TITARLT LEN, ITT) GN TN 4§
O IF(ITANLFE LFA, IPT) AN TN A3
IF(TTARLF FQ, TFMY 60 TN 1CF
THF TAALE MAME TS NNT RFAGNTI7ED,
WRITF(/,1N20) ITAPLE
1,25 FABPMAT (1X,AR,A0H TS MOT A TANLE HNAME,
¥RMYTNATED, )
STOP 3
24 HWRTTF(5,1030)
1030 FOPMAT( OHD REANTNG TN A4 VFHIOL™ TARLF

MYD MY D +1

PEAR(5,174D)
WOTTE(R,1056) VNAME (NVP),

)

VYNAME (NVR) ,

10640 FAPMAT (A8, 41X, Tl 4AX,T?)

156
YLTFE=
IF THIS

MU=
TF(
NTY
Ta=
TR=

FNORMAT (1X, A%,
YNAMT=NAME nF YEHTGLF,

MAX TMIM

VEHINLT WAS AYALTARLFE REFNRE THT STAXTING YTAQ,
S17FE OF TMHEDITEN FLFETT,
YAVL (MVP)

SY -
M LLE,
=MIV+Y

1

R

1)

2% ,2715)

GN TOH 28

YAVL=
LIFE . NF VEHICLE TM

YAVL (MY 2),
YAVL (NV®),

NUMREP 0OF VFHICRLES

NUMBED NF PERTANS

TO BT USFD =FNAME
(N DECISTAM

THZ®E TS AN INOUT FRRPNR

1ST YFAY VEHICLY

YEARS,

RY YEAP BUTLT,

23 PEAD(5,1(H0) (INHI(NVR,T),I=IA,T18)

1950
TF(

TR GF,

FAPMAT (RT1))

ML)

N T 25

TNOUT ERRNP, EXECUTINM

VLIFz (NYR)
VLIFE(MYR)

AVALTRLE,

THEN RFAD IM

YEAP)
=SY
= MV '
= NT
= NPP

1e0005%20
18330500
100399605
1€00061°0C
10000620
100G63R732
p RUSUNT S
1GCO0BEC
1°300RRC
1908396770
120 3hRY
10600620
1¢5Ca7co

108007128

16000724
190027233
1080C074C

THC LEAST RNST PHASE-IN PRORLOGON7SD
288, 1AH STARTING YFA2 =,T5,124 LAST YRA® =,15,1%5(376C

T3,16H4 TASK TARLE, ANDI10J0G3I770

10G6C378¢
10000790
10CG3IR00
100G6a31¢
10CG6082¢
10000820
106G 084S
1¢6al850
1006CRED
1¢LCeAare
13C078R]
1256u89g
162CG900
10€00910
19000920

IS TR0 242930

105{39as
10CL095¢
1C0C0afD
12656970
12uud98c
100609320
100610¢€0
1106131
16iC1620
100010720
1cecanen
19001060
1CC010AY
106CG1070
1ege1cne
10661693
13001103
1cin111c
1cccts2d
10001136
1300114
16C9115(




TA=IB+1
IB=TB+8
GO T0 23

25 READ (5,1070)

(VCOST(NVR,TI),1=1,5)

1073 FNRMAT (5F10.2)

C VCOST(NVR,1) .GT,

C PURCHASE,
GN TO 10
c

C IT IS ASSUMED THAT ALL VEHICLE TABLES ARE INPUTED FIRST.

L3 WRITF(6,1080)

1080 FORMAT(25HQ PEADING

NTP=NTR+1

READ(5,1030)

WRITE(6,1090)
1090 FORMAT(3I10)

IDT,NU,NA
IDT,NU,NA

C INT=TASK IDENTIFICATTON NUMBER,
C NA=NUMBFR OF ALTERNATIVES

NTSKC(IDT)=NA
IA=1
IB=8

L3 READ(5,1100)

(NAMES(I),I=IA,IR)

1100 FORMAT(8(A8,2X))
IF(IR +GE. NU) GO TO 45

TA=IB+1
IB=IB+8
5N TO 43

45 D0 47 I=1,NU
DO 46 J=i,NVR

IF(UNAME(J) JNE, NAMES(I))

NAMFS(I)=J
6N TO 47

46 CONTINUE
WRTTE(6,1110)

NAMES(T)

IN A TASK TABLE

NU=NUMBER OF VEHICLES,

G0 T0 46

10001160
12001170

106061180
100011990
10001200

1,0E3N INDICATES THIS VEHICLE IS NOT AVALIABLE FOR 10001210

10001220

c——-10001230.

10601240
10001250
10001260
100012740
10001280

-.. 10001290

10001309
1000131¢
16601320
10001330
10001340

.163801353
- 10001360

10001370
1000138¢G
10001320
100014¢C0
10601410
10001420
160C1436
10001440
10501450
10001460

..--10001470

100014890
10001499

11130 FOQMAT(1540 VEHICLE NAME ,A8,60H NOT DEFINED IN A VEHIGOLE TABLE, E16C01500
¥*XECUTION TERMINATED,

SToP 2
47 CONTINUE
c

C NOW READ IN U(JyKsL), NUMBEP OF VEHTICLES OF TYPE J REQUIRED 10

C PERFNRM TASK L WITH ALTFRNATIVE K.

DO 55 K=1,NA
IA=1
IB=8
LB RPEAD(5,1120)
1120 FORMAT (8F10,0

(AUCT), T=TA,IR)

)

IF(IB .GE, NU) GO TO 49

IA=1B+1
IR=TR+8
GO TO 4R

43 DO 50 T=1,NU
J=ENAMES(T)

UJ,yK, IDTY =AU ()

50 CONTINUE
55 CONTTINUE

56 READ(S,1000)
GO TN 11

ITABLE

10001510
10601520

10001530

10601540
10001550
10001560
10061570
10001580

.ip0pas5an0.

10001600
10C01610
10001620
10001630
16001640

-.10001650

10co1660
10001670
10001680
10001690
ioge17¢€o
10601740,
1JuC1720
10001730




C

f

OOOD

[ ]

Hhi WRTITE(A,113() 1000174
1179 FNPMAT(3LHE PREADINA TN A PTOINN TARLF ) 10001750
TUF ornINN TARLFS APF FYPEARTCH TN CHRANOLMGTCAL NRNFR, 10501760
HOT=NMDT+1 16001770
OEAN (S,1140) (NPEPYO(NOT,T),1=1,2),RUPG (NPT) 1CLC17R0

1164y ENPMET (T4,I15,3X,F7,2) 10C0170°9
WQITE(G,MSG)(NDE"YR(NF’T,I),Y=1,2) 16LU1B8LL

116, FNOMAT (2T5) Cac1r1c
TE(NBT ,F2, 1) GN TN 61 1CCC182C
TE(NDEDYO(NDPT -1 ,2)+1 LEQ. NPFRYR(NOT,1) ) 6N T9 €1 10001R3C
WRTTF(A,1155) 10 .018LD

11556 FAPMAT(3IGH THE PFeTON TARLES ARE OUT OF NRDES ) 10rg18cg
=TnP 3 . 1C0CC1REL

AL TF(SY AT, NPRPZBYDI(NPT,1) ) GN TN 7 1066G1876C
OCAN(S,1158) MNU,YOTMY (NOT) CoULLRRY

1158 FNOMAT (T15,F10.7) 1000189y
ALL THE TASKS APE SOALEN AY THE FALTOP YRINT(MPT) IN THE PERINC NPT 10CL190G
NPERYR (NPT, 3) =NU J16CC1910

TA=1 1eKge1e2g

T3=AR 16061935
MA=NPT -NTNHYP . 13001940

AT PEAN(S5,1160) ({NPTASK(NA,T), PTASK(NA,T)) ,I=TA,ID) 106019°%¢C
1162 FNPMAT (B3(I54F5.0)) 10CC1960
TE(TP .G, NU)Y GO TN 56 10821973
TA=17+1 10001980
JR=TR+4 10061990

60 TN A3 10002800

705 MTMHO=ZMTM4D41q 25624010
50 10 54 10702023
106C203C

ALL TAAQLE HAVF RNFEN PFAN IN, NNW PRACESS THTM TN 2% ABLY TN GENERATE 1(((C20LC
THE MATRIX, : 1309024650
FIRST CHECK TN NETERMINF IF THFE FEXPRQTFD MUMBFRR OF TARLE WERE TNPUTFN150320AR1
135 TF((MV LEN, MYyDP) (ANMD, (NT ,FQ, NWP) ,AND, (MPP,EQ, NPT)IGN T0O 165106032070
WRTTF(A,1170) 10ec26Re

1170 FNDPMAT(71H WAPNTNG-THE NUMABER NF TARLE ANTUALLY TNPUT WAS NNAT THE 154§2590
*CXPECT NUMAER, ) 18502106
10cc211¢

NPNFR THE VERHTLES SN THE ARE IN NFRENDING NRDER NF R+D 40ST. 1C0C€G2120
105 NRO=pD 100021320
0N 117 T=1,NVP 10062140
HAMFN(T)Y =T 10002150
TFOYONSTIT,3) JLE. B,0) GO TO 1C7 10C021F0

MRO =N+ 10002170

117 CAONTTMUE 10302180
) IF(NP, 7N, () 6N TH (R} 1cng2199
NMY=NYyO -1 . 10632206

NN 120 IT=i,NV 10002210
T=NAMFN(TI) 10:.,0222¢
IMAX=TT 10432233
TP1=TI+1 10002240
OMAY=YNNST (T, 3) 10002250

no 110 JU=1P1,NVYe 1063522R6
J=NAMEN (JJ) 100022749
JF(CMAX JGFE. VOOST(J,IGO TN 114 160C0227R0
TMAX=JJ i10ce22a9
CMAX=VONST (J, ?) 1902306

11] OONTINUR 10632343




s ReNeoNe!

c

1180 FORMAT (3340

1190 FORMAT(6X, AR, 5YX,

1200

J=NAMEN (TMAX)

NAMEN(TMAX) =NAMEN(ITI) . e e e S PN

NAMEN(II)=J
IF(VCOST(J,3)
GO To 125

«GTe 0.0) GO TO 1235

IT TS ASSUMED ALL TASKS ARE PREFNRMED NURING SOME PERIOD AND
THE TASKS HAVE BEEN MUMBERED SEQUENTIALLY.
125 NN 143 T=1,NRD

NAMES(TI)=1

J=NAMEN(T)

DN 133 L=1,NTR . . , - C e e e

NA=NTSK(L)
D0 139 K=i{,NA
TFU(J,4KyL) <EQ.
130 CONTINUE
FOUND A TASK REQUIRIMG THAT VEHICLE J BE DEVELOPED

t.0) GO 10O 133

MAMES(T) =2 . C e e e

G0 TQ 1438
133 CONTINUE
140 CONTINUE

120 CONTINUE ' ’ PR

NAMES(T)=2 IF THE T TH MOST EXPFNSIVE R+4D COSTING VEHICLE MUST BF

DEVELOPED, =1 OTHERWISE

TF A VEHICLE MUST BE DEVELQPED TREAT IT AS TF ITS R4D COST =0 .

NA=(Q
DN 145 I=1,NRD
K=NAMES (T)
60 TO (145,143) ,K
143 L=NAMEN(T)
IP1=T+1 o S
K=NRD-NA
DO 144 IT=IP1,K
144 NAMEN(ITI-1)=NAMFEN(IT)
NAMEN(K) =L
NA=NA+1
145 CONTINUE
NRD=NRD-NA
LIST VERHILE NAMFS AND CORRESPONDING VARABLE LABELS.
WRITFE(6,1180)
VEHTCLE NAME VARTIABLE NAME / 8X,
* 21HOPTIONAL R+N VEHICLES )

DO 150 II=1,NRD . . o - e

I=NAMEN(II)
WRITE(6,1190) VNAME(I), NP(II)
1HX,A2)
150 GONTINUE

IF(NVR LLE. NRD) 6N TO 208
151 WRITE(6,1200) . .
FORMAT (13X ,14HOTHER VEHTCLE? )
J=NRD+1
DO 155 TII=JyNVR
I=NAMEN(II)

WRITE(6,1190) VNAME(I), NP(IT)

155 CONTINUE . . , : e e e mmem e

NROW=0
D-6

NOW DETERMINE IF FOR ANY R+D VEHICLE ITS DEVELOPMENT IS NOT.ORTIONAL.

10002320

- 10002330~

10002340
10002350
10c02360
10002376
10002380

i0062390.

10C024CD
10002410
10002420
10002430
100024440

..10002450

100624630
10002473
16002480
10002490
10002%¢C9
10002510
100025280
100602530
10602549
10062550
100025640

. 106062570

10002580
10602590
100026C0
10002610
10002620

. 10002630

10302640
10002650
10002660
10002670
10602680

..10002690

10002700
10302719
10co02720
10002738
10002740

.1p0p02750
igcaderen .

10€02770
10602780
iope274g0
100028¢C3

-1D0G6L2810.

i0£o2820
10002830
10002840
10002850
106062860
10002870
10062880
16082890




G LIST
o

Py

121

1211

DD

G NNW

124,

1241
225

o e

1225
1224

225
G

C NOw

23N
24¢

1751

MROL=

2NW MAMES
W2ITF(h,1210) FNAME '
FOPMAT(2H ¥, LUNAME,11Y,A8/7 24 *,4HM00NT)
WITTE(4,1214) FNAME

FNPMAT ( 4HNAME {(X A8/ LHPNUS)

THE PNW LARFLS FN° THE MASTER VYARTARLFES
nn 220 T=t,NVyPe
WOTITF(R,4240) NP(T)
FARMAT (24 *, 8H ¥ SlIMX,A2)
WRTTC (4,1241) NP(T)
NDAW=NOOYE ]
FORMAT ( RH £ SUMX,A?)
CONTTINUF

RAWS FNP PRNCURTMENT COANSTOAINTS

TA=NPT<MTNH>

B0 275 1I=1,TA

WRTITF (4,12265) NP(T)
FORPMAT (R4 £ D0, 82)
HPLITE (h,122L)Y NP(T)
FNPMAT (24 ¥46H T ©Or,42)
MPNWU=NPOWEL

CONTTMUE

THE ROUWS ACHOUNTTINMG FND THE TMYTRTITED Fi EZT,
TF(NTNHP ,EQ, 0) ©0 T0 30¢
ITR=MTNHD - 1
IF(IP .50, D) GNP TN 245
nn 233 I=1,In
J=MINHP <« T
NDPM(T) =NM())
COMTINUE
NOM(NTMHDP) =M7
IF(NTVY . Q. N) GO TO 301
MA=NOD ¢+ 1§
Jr=1
0N 2A6 JJ=NA,NVYP
J=NAMEN(.J))
TE(YAVL (D) JGF, Y)Y 6N TN 26%
THYNCIC) =JJ
Jh=JC+1
pn 2849 T:l,MIMHP
IF(YAVL (J) (T, MPFRYP(T,2)) 5N 0 251
TA=MAXC(YAVL {J) 4NPERPYP (T, 1)) - YAVL(J) + 3
TR=NPEPYO{TI,2) = YAVL(J) + 1
D0 245 K=IA,IN
IF(INH(J,K) +65T. £) GO TN 240
COMTTINUE
60 TN 25¢
WRTTE(6H,1250) NP 1J) ¢ NPM(T)
FNPMAT(2H *, AH T TW,A2,1HO,A?)
WPTTE(L,1251) NP(JJ) 4NPM(T)
MRAW=NPNW: 1
FOPMAT ( AH E  TW,A2,1HP,A4?)

D-7

1ecé2ae)
10002910
103c297¢C
1050292¢
10002949
10002059
130029F¢
10.02075
10C0298¢
1cgcz2aen
16033800
100073312
160C03020
100063079
100435438
104634852
1CCG36RD
16Cu3C7C
10C034R3
1066389y
120¢c3102
10C0C3110
1nngR120
16¢33130
106L314¢C
100683150
100N 3170
10093170
13003183
1300105
10c03200
154523210
15003229
18003230
10603240
12333250
10063240
104603270

“10C632#9

10GC32a¢C
100022C0
1CC8371¢
10003323
10003330
103340
1065233¢%5
190233AC
10003%7¢C
10003380
1023300
16C036L0
1L6C3413C
10003420
10003430
1GLC344LD
1C0CC345C
1CCC3LAT
170053670




250 CONTINUE
260 CONTINUE . . S e - 10003490
c 10103550
C NOW PUT OUT THE LABRELS FOR THE POWS FOR EACH PERIOO, THE VEHICLE . . 10003510
C BALANCE RNWS FIRST, THEN THE TASK RNKS, 10063520
300 TA=NINHP + 1 10603530
00 350 I=IA,NPT 10003540
IR=T - NINHP . e e e et e e e 210003550
NU=NPERYR(T, ) ' 10003560
DO 340 JJ=1,NVR . 10£03570
C TIF THF VEHIALE IS NOT YET AVALIABLE IT CAN NOT BE USED. 10003590
J=NAMEN (JJ) ' . : .10003580
IF(YAVL(J) «GTe. NPERYR(I,2)) GO TO 340 10003600
C . MAKE SURE THE VEHICLE TS USED e it me e = 10003646
nn 320 K=1,NU 10003620
KT=NPTASK(IR,K) 100036310
NA=NTSK (KT) 10603640
DO 210 K2=1,NA 100603650
IF(UGJ4K2,KT) NE, 0.0) GO TN 33§ 10003660
310 CONTINUE = ....100633670
320 CONTTINUE 10003680
G0 T0 340 10603690
330 WRITE(6,1260) NP(JJ), NP(IB) 106€a37¢C0
1260 FNRMAT(2H ¥*,5H E X,A2,1HP,A2) 100037198
WRITE(L,1261) NP(JJ)Y, NP(IRB) 106037280
NROW=NROW+1 . R . e 100037 30
1261 FORMAT (S5H E  ¥,82,1HP,A2) 10003740
© 340 CONTINUE 105037540
DO 345 K=1,4NU 10003780
KT=NPTASK(IRB,K) 10003778
WRTITE(6,1270) NP(KT), NBP(IB) - 10003780
1270 FOIMAT(2H *, SH E T,A2,1HP,A2) i 10003790
WRITF(4,1271) NP(KT), NP(IB) 100038040
NROW=NROHW+1 106038190
1271 FORMAT { SH E T,A2,1HP,A2) 100072820
345 CONTINUE 10603830
350 CONTINUE 180003840
c . e e e =1 0003850
C COMPUTE UBPER BNUNDS 10003860
DO 390 IT=1,NVR 10003870
Us(TIT)=0.0 10€c638890
T2=NAMEN(II) . 106603890
TA=NTNHD+1 10003800
DO 380 T=IA,NPT e e e 100323910
NU=NPERYR(I, 3) 100C39249 .
I1=1T - NTNHP 10603930
IF (YAVL(I2).GT NPFRYR(I,2)) GO YO 380 10083940
b0 375 J=1,NU 105033950
JJ=NPTASK(IL1,J) 10303960
TF= PTASK(I1i,J) e A0 003970,
NA=NTSK (JJ) 10003980
UMAX=0.0 - - . 1geo399c
Do 370 K=1,NA 160040CC
TF(UMAX GTe U(I2,K,JJ) ) GO TO 37C - 10004010
UMAX=U(I2yK,yJJ) 10004020
370 CONTINUE . e . e e e e e L0C0D % 0.30
UR(ITI=UR(IT) -~ TF¥UMAX*YRINT(I) 10004040
375 CONTINUE iccouosg

D-8

10003480




IR1) CANTINUYS
395 GONTTMUR
WPTTE(5,1220)

122 FAPMAT(2H %,8H N NN]T)
MPTTE (4,1221)
MROW=I"PNWE L

1221 FNPMAT (ARH N ©N<T)

WOTTE(h,128C)
127810 FADMAT (24 *, THCNL HIMMG)
WRTTE(A,1737%)
129, ENPMAT (7H ¥ ,8X, ¥ (PAPTIAL LTISTING)¥)
WOTTE(4,1281)
1281 FNoMAT ( 7HENLUMNS)
NAW GENFRATE THF MATRIX FLEMENTS,

D200

THE XMN OO UMNS,
nn 4290 I=t,MV0
IT=NAMEN(T)
WRTTF(H413C0) NP(T)Y,,NP(T),ONFM
133, FNOMAT(2H ¥,LX,1HY4A2,7X,
UPTTE (441301) NP(T),NP(T), 0N
MOOL=MONL+H]
13,1 ENRMAT
L2 COANTTINYE

(LY, 1HY JA2,7X,

THE 2NN COLUMNS

DO

TA=NPT=NTNHO
nn 43) T=1,1I4
WOTTE (GLy1311) NPIT) MO(T) 4ANE

1311 FARMAT (BX 4 1HP, A2,7X,2HP0,A2,6X 4 F12.4)
WPTTF (A,1315) NP(T),MP(T),ONE

1310 FNOMAT (2H ¥,4%X, 1HP,A2,7X,2HR0,A2,8X,F17.4)

MCNOL=MTOL+L

IF (TLEQ.IA) 6N TN 473
TF(I7ZPLML . FOL1) N TO 43¢

WOTTF (L44,1313%) NP(T)  NP(T+1),NNEM

WRTTF (6,1 312) MD(T) ,ND(T4+1) ,NMNEH

1312 FARMAT (2H R,4X,1HP A2, 7X,2HPC,A2,AX,F12.4)
(LX G tHP A2, 7X 4 2HP T, A2,6X,F12.,4)

1313 FN2MAT
43¢ CNANTINUFE

GENFRATE THFE WJJLLMM COLUMNS

OO0

Lyu TFINTIV T3, ) 6N YO 480
DN 470 TT=1,NTV
JJ=THYM(TIT)

J=NAMEN (JJ)

CALL YRCAST(J)
21 4R T=1,NTNHP
MAXL=VLTFE (J)

TE(YAVL () GAT, MPFRYR(T,2) ) 6N TN LA/
IT TS ASSUMEN ALL THF VECHILES TMHF®ITED FPOM A PERINN WERE PURCHASENLGLOLSCT

DO

TN THF FTPST YEAP OF THT oFelnn,
TA=MAXR (YAVL (J) 4gNCFRYP(T, 1)) - YAVL(N
IR=MOERYO(T,2) = YAVL(J) + 1
DN 445 K=IA,IN

D-9

10,0006
156064076
13490L40RC
10004004
100C4H400
107541100
100i612)
16006170
100C61LD)
15504150
130041Fy
1000470
10¢0L1rC
10004100
19u042C90
12706212
19604220
100042720
10924240
15ud62%L
LHSUMX A2, 4X,F12.4) 10004240
10004270
13004200
LHSUMX, A2,4X,F12,4)1CCC429C0
100C4300
180043190
19034322
10064334
10C04634C
10004750
1C L4 RAL
1CCGCu27C
10C06RRE
100064340
103046407
10004410
10CC44L20
10604430
10o004LLyg
12604450
10{CL44LA0
10C04L70
150C4L81]
16104490
10304500
16004510
. 10004520
18004532
103045460
106CuL5%0
10N045A0
100457
15604580

10004ACD
10vauel?
10004620
16uC4h3C




IF(INH(J,K)Y GT, D) GO TO 448
445 CONTINUE e . e e T UPNUUHRPUINU § 1§ 1Y 15 V8- 1 I
GN TO 460 10004660
448 NAGE=SY-NPERYR(T,1) 10004670
C= COSTS(NAGF,2) 10504680
LIFER=MAXL ~NAGE : . e 10004690
IF(C «EQ. 0.0) GO TO 449 100047CO
C=-C . - U 813 (11 Y & § i B
WRITE(6,1330) NP(JJ),NDM(I),N7, G 10004720
1330 FNRMAT(2H *44X,1HW A2 4A2,A2,3Xy 4HCOST, 6X4F1244) 10C0473C
NPITE(4,1331) NP(JJ),NDH(I),NZ, i 10004740
1331 FORMAT (UXy1HW,A24A2, A2, 3Xy LHCOST,, 6X,F12.4) 10004750
449 WRITE(6,1340) NP{JJ),NPM(I),NZ, NP(JJ) 4NPM(I),ONE 10C04760
1343 FORMAT(2H *,4X,1HW,A2,A2,A2, 3X, 2HIW,A2,1HP,A2,3X,F12.4) . . _ ... 10604770
WRITE(4,1341) NP(JJ) 4NPM(I),4NZ, NP(JJ) ,NPM{I),0ONE 100047R0
MCOL=MCNL+1L 10004790
1341 FORMAT (X, 1HW, A2 A2, A2, 3X, 2HIW,A2,1HP,A2,3X,F12.4) 16GCL800
TA=NTNHP+L 16004810
DO 455 K=TIA,NPT 10004820
€t MAKE SURE THE VECHILF IS USED ....10004830
KY=K~NTNHP 16504840
NU=NPERYR(K, 3) 10004850
DO 451 KK=1,NU 10004860
KT=NPTASK(KY,KK) 10004870
NA=NTSK(KT) 10034880
00 450 K2=1,NA S . . . L ez e - - 10004820
IF(ULJ,K2,KT) «NE, 0.0) GO TO 4511 10004900
4503 CONTINUE 10004910
451 CONTINUE 10064920
GO T0 455 120604930
4511 TF(SY+LIFER .LE., MPERYR(K,1)) GO TO &46C 10004940
IY=NPERYR{Ky2)=NPERYP(I,1)+1 . e e - .. 10004950
IX=NPERYR(K,2) =SY + 1 10004960
C=-COSTS(IY,2) 10004978
IF(K «EQ. NPT) C=-COSTS(IY,3) 10604980
00 452 KK=1,IX 10004990
KKK=KK+NAGE 100065000
C= C + COSTS(KKK,1)/7YCOST (J,y4) **KK o e e mm-.. 16805010
452 CONTINUE 16005020
HRITE(6,1330) NP(JJ) yNPM(T),NO(KY),y C 10005030
WRITE(4,1331) NP(JJ)sNPM(I),,NP(KY), C 10005040
WRITE(6,1340) NP(JJ) ,NPM(TI),NO(KY), NP (JJ) NPM(I), ONE 105058050
WRTTE(4,1341) NP(JJ) NPM(I),NP(KY), NP (JJ) yNPM(I), ONE 10005060
MCOL=MCOL+1 R, - e e S . ... 10005070.
C=1.0 10005080 -
ALPHA=VCOST(J,y4) 10005020
LLL2=0 100651C0
00 4521 L3=1IA,K 10085118
Li=L3 = NINHP 100605120
C=-C .. - iew...10005138
WRITE(/,1350) NP(JJ),NPM(I),NP(KY), NP(JJ),NP(LQ), C 106051490
1350 FHRMAT(ZH ¥ 4Xy,1HW,AZ4A24 A2, 3Xy 1HX,A2,1HP,A2,4X,F12.4) 10005150
NQITE(Q,iBSi) NP{JJ) yNPM(T) NP (KY), NP (JJ)NP(LL), C 10005160
1351 FORMAT (46X, 1HH, A2 A2, A2, 3Xy 1HX,A2,1HP,A2,4X,F12.4) 10605170
LLL3=LLLZ + (NPEPYR(L3,2)-NPERYP(L3,1) ) + 1 10005180
C=ALPHA¥®_ L3 ’ e e e e —. .. 10005190
4521 CONTINUE 105085200
455 CONTINUE 16055210

D-10

13004640



4h CONTTINUE
L79 CANTTINYFE

C
£ GENTPATE THT P, X, ANMD T £ALYMNS FAO TACH PIRTION
S 483 TA=MTMHP + :
N RLG LL=TA,NPT
fOIF YOTMT(LL) +%0. 1e: TT IS ASSUMEN BLL THE VEHICLES USED ARE
€ AVALTASLE., HENME NN CHECK TS MADE,

TE (YPTNT(LL) FA., 1,7 ) 60 TN 4921
NYO=NDTRYD (LI ,2)

THE SURPOUYTTINE YTHTr"D SFTS THF ARRAY ALTER TN INDICATS THFE

ALTTPMATTVES THAT ARE NNT AVALTAGLFE #FrR YSE IN PEQIOD Li.

IF ALTFO(K, ) =C THEM ALTERNATIVE J NF TASK ¢ T§ NNT AVALTIAALE FNR

ust.
CALL YTINTFRO (NYDZNTD? G NYR)

431 L=LL=NIMKP
nn 429 J=i,NV?

QOOD

(@ X

GENFRATF THF PITKKLL FOLUMNS
49, MVEHU D) =1
HU:MQC_DYD(LL,'{)
NN 520 TT=1,NY
TO=MPTASK(L, IT)
MAZNTSK(ID)
Ka=9
nn 510 Xx=i,NMA
IF (Y?2TNTCLL) LEQ. 1.7) 60 T 4O1
TF (ALTER(KK, TN) . FO. ) GO TN 51
491 KA=KA+1
NN 500 JJ=1,NMYP
JENAMEN ()
TF (YAVL(J) JGT NOFRPYR(LL,2)) GO TO &t
HyeHU(IND =2
0=PTASK(L, TT) #UY (), KK, TOY #YRTMT (LL)
WRTTF (4y13A1) ND(TNY ,MO(KA) ,MOILY,y NP (ISP (L), C
13h1 FNPMAT (LX,4HO 382,3X, 1HX APy 1HP, A2, 4X, F12.,4)
TF (LL.N%¢B)Y 6N Tr &:(
TF (KA.GT,10) 50 TN 5¢€0
WRTTE(6,1360) NPITN) (NP (KA)yN2(L), NP(JJ) MNP (L),
1365 FOPMAT (24 *,LX,1HP,302,3X, 1HY, A, 1HP, A2, 4X, F12.4)
Sds NOMTTNUS
WRTTF{L,1371) NPIIN) ,NO(KA) ,MO(LY, NP(TDY,MP(L), NNE
MONL=MOOL+L
1371 FNoMATY (LX, 1HP 382, 33X, 1HT,N2,1HP A2, 4X, F12.4)
' TF (LL.MELS)Y GO TN 514¢
IF (KA,5T,10) (0 TN 617
WRTTF(5,137C) NP(IN),NO(KA) N2 (L), NP(TD),NO(L), ONE
|

1375 FOOPMAT(2H %,4X,1HP 302, 3IX, 1HT,A2,1HP A2, 4X, Fi2.4)
510 TOMTTNUF :
520 COMTTNIF

LENO=NDPIOYR (L L,y2) ~NPERYC(LL,y1)+1

f R/

NOW GENF2ATFE THE XJJt UMM COLUMNS
nn 570 JJd=1,MVP
TS=NVEHU(JJ)
G0 TN(570,46525), TS
£ 1S=2 TMNTAATES VEHTICLF JJ IS UST) IN PRRPIND L

D-11

10405220
13745273
1cisn2nac
1005258
100052k
19005270
10LoR2el
1320529¢
1600520 T
1nCCs5210
10005322
130L6533¢C
10005 34(
1060535¢C
1GCG5526¢
12549374
1ecCs524ag
10005400
1226561)
1c0¢€s30]
1C6LHL2C
10605420
1000546435
1CE05L50
10005460
10005470
10105480
105¢5uq8
1000550C
11NC5510
17016528
15005533
1Coesset
10005550
17°065F]
1L7C5576
16u0552C
10005590
19205605
10305610
167065620
10105630
10365640
10GLSHFE
10CG56EL
10605670
12135ARC
160C5R00
10C0C57C¢C
19005710
16006728
10L0s73C
1CHEH7LE
10CL575C
1060576
105345779
16735780
12086778




525

526

528
527
1391

1390
530
1401

1400

531
1384
1380

529
1385

1331

c

C MAKE SURE VEHICLE JJ

535
540

5411

5443

5442

J=NAMEN (JJ)

CALL YRCOST(J)
c=0

DO 526 IS=1,LFENP
C=C + COSTS(TS,1)

IF(NPERYR(LL,2) +EQ. LY} GO TO 529

C=C - COSTS(LENP,2)
GO Tn 527 L
C=C = COSTS(LENP,32)
WRITE(4,1391)
FORMAT (4%, 14X, 302, 3X,
IF (LL.NE,5) GO TN 53¢

WRITE(6,1390)
FORMAT (2H *,4X,1HX,382, 3X,
WRTTE (4,1401) NP(JJ) ,NP(L),
FOPMAT (46X, 1HX,3A2, 3X,
IF (LL.NE,5) 60 T0 531

WRITE(6,1400) NP(JJ),NO(L),
FOPMAT (2H #,4X,1HX,382, 3X,
IF (LL.NF,5) GO T0 529

WRITF (6,1384)
FOPMAT

NP {JJ) 4NP (L),
CLHSUMX, A2, 44X,
NP(L)Yy NP(JJI,NP(L), ONEM

NP (JJ) yNP (L) ¢ NP (L) ,NP(L),V
(2H * 44X 91HX3 IA243Xy2HPC 4 A246Xy F1244)

NP (JJ) yNO (L) yNO (L)Y, NP(JJ),

LHSUMX, A2y 4X,

NP(LY, NP(JJ),

ONE
F12.4)

ONE
Fi2.4). ..

1HX 4 A2,1HP4A2,4X, F12.4)

NP (L)Y, NP(JJY,NP (L),
IHX 3 A251HP 4 A2y 44X,

WRITE(6,1380) NP(JJ) ,NP(L) 4NP(L), C
FORMAT (2H *,4X,1HY,342, 3X, 4LHCOST,6X,F12.4)

WRITF (4,1385)
FORMAT .
WRITE (4,1381)
MCOL=MCNL+1

FORMAT (X, 1HX,3A2, 3X,
LPi=tL + 1
IF (LP1 .GT. NPT)

G0 T0 570
DN S45 Li=LP1,NPT N

IF( VLIFE(J) LLE.
NU=NPERYR(L1,3)
DO 540 II=1,NU
L?2=L1-NINHP
TO=NPTASK(L,II)
NA=NTSK(ID)

DO 535 KK=1i,MNA
IFC UGJ4KK,ID)
CONTTNUE
CONTINUE

G0 T0O 545
ALPHA=VONST(Y, 4)
C=1.0

LLL3=0

00 5442 L3=LL,L1
C=-C
L4=L3-NINHP
IF (LL.NE.S)
WRITE(6,14G0)

oNF. 0a0)

GO0 TO 5443

C=ALPHA*¥_ LL3
CONTTNUE
C=0

NP(JJ) 4y NPCL) ,NP(L2), NP
WRITE (4,1401) NP(JJ)Y,NP(L),NP{L2), NP(JJ),NP(LL),
LLL3=LLL3+ (NPERYP(L3,2)-NPERYR(L3,1))

Fi2.4)

CAST( J,5)

NP (JJ) gNP (L) g N2 (L) 4NP(L) ,VCOST( J,5)
(46X 31HXy3A2533Xy2HPC 4 A2,6XyF12e4). . 1 o
NP (JJ) JNP (L) 4 N2 (L)Y ,C

4HCNST,6X,F12.4)

IS USED IN PERIOD L1.
(NPERYR(L1,1)

GO TN 5411

D-12

- NPERYR(LL,1))

(JJ),NOCLY) ,

+ 1

D0

ONEH

) 60 TO 545

13005800
e e e -1 0005814
10C05820

e 10005830
10605840

10005850

10005860

10605870
10305880

. 100065890
10605900
10005910
13085920
410605930
10005940
11005950
10005860
. 100085970
10005980

e o~..10005%998
100060¢CC
185C06C10
10006020
10006030
10206040
—e=--10006054.
10006060
16006070
10606080
10306090
10066100

e e e -1 0006120

10006133
10006140
10006120
10606150
10006160
10006170
10006180

. 10006190
10006200
10006210
10006220
...10006230
10006240 .

. 10006250
10006260

.. . .10006270
18006280
10006290
10006300
10006310
10006320
.. . 10506330
10006340
_100GR350

10006360
10006370 .




LLLI=NPERPYR(LL,2)-MPFRPYD (L L,1) + 1
nn 662 TS=i,LLL1Y

542 N=0 + CNOSTS(IS, 1)
IF(NPFRY®(L1,2) LFN. LY) 6N TN 543
n=C - CNSTS(LLL1,?)
59 TO Sty

S43 €C=C - GNSTSLLLL,, )

St WRITF (4y1385) NP (JJ)ZNO(L)ZHND(L ) 4MP LY WOOST( Jy5)

WOTTE (4,1381) NP (JJ) yNP(L) yN(L2),0
MONL=MONL+L
IF (LL.NE.5) 6N TN 5441

WRITE (H,13RL) NP(JJ)ZyNP(L),ND(LZ),NP(L),V20ST( J,5)

WRTTF(H,1380) MP{JJ) NP(L) NP(L2), O
5441 WRTTF(L,1331) NP(JJY ,NP(L) ZJNP(L2),y, NP(JJ),
TE (LLJ.NF,G) 6N Tn 645

WPTTF(A,1200) NP(JJ),NO(L) ,NP(L2), NP(JJ), ONE

545 COMTTINUE

NOW GENERPATE THE SJJLL CNOLUMN

OOD

CALL MNDTH(J)
WRTTF(L,1411) NP(JJ),NP(L), I

1411 FORMAT (LX, 1HS,2A2,5X, 4HCN T,HhX, F12.4)

MEOL=MCAL+1L

WRITE (4,1412) NP(JJ) JNP(L)ZMP(JS)4MP(L) ,0ONF
1412 FOOMAT (QX,lHS,20215X,1H){,QZ,iHDgAZ,l‘X’FIZOl})

IF (LL.NF.5) 60 TN 57

WRTITE(H,141C) NP(JJ)Z,NO(L), 0y NO(JI),NP(L),
14610 FNRMAT (2H ¥,4LX, 1HS,2A2,5X, 4HCOST,hX, F12.4,

¥ oL4X,F12.4)
574 CONTTNUF
634 ONNTINUE
c
C NOW GINFRATF THE PIGHT-HAND-SIDE ELFMENTS
HRPTTE(R,142()
1420 FNOMAT (PH %, THOHT)
WRTTE(L,1421)
MCNL=MONL+1
1421 FOPMATY (ZHOHS)

GFNERATF THE RHS fFO0P OPOCYUREMINT NONSTRATNTS

OO0

TA=NPT-NTINHP
0n 610 I=1,IA

IR=T+NTNHP
WRTTE (4,1435) NP(T),RUDG(IR)
1435 FNOMAT (UX JUHRHS 146Xy 2HPC,A246Y,F12.4)

WRPITE (H,14304) NO(T),BUDG(IR)
1434 FNOPMAT (2H ¥, 4X  4HRHS1,6X42HPC,A2,6X,F12.4)
61J COANTTINUS

OO

GEMERATT THFE RHS FN? TNHEPITED FLEFT ©0WS
515 TF(NTV FQ. 2) GN TN AR2

DN ALG TT=14NTV

JU=THYN(TT)

JENMAMEN (JJ)

D0 A33 T=1,NINHP

D-13

3X,1HX,A2,41HP,A2,

1600538
10005397
1620h460)0
1606h4L1G0
167ChL2D
100CAGLTRN
18506006
13006450
1CLERLRD
10006470
10406648
13064020
10CCh5C 0
10006510
1058A52)
10306529
16CCH54D
1iuibsn0
1900A560
11636570
13406580
1CLELHhE9L
10006600
1CL06A1LC
15005622
1GC2L663C
10006640
1320665(
10.066F0
1C0C0H67L
10006620
1306690
167CH7( G
10005710
10006720
10C0R73
1000hR74LY
16006755

“10L3676C

10006770 .
10006705
1¢006795
15CCH8L0
10006AR10
16{ChB2L
16506330
10006840
10CCERBRY
13350RBEG
1)CULSR70
1C00U5ARRY
10CLoraC
100C6AaLL
100065910
100ChRA20
10005770
1030684LY
16.0HI5E




OO

2030 FORMAT

LIST VEHIGLE VARIARLE NAME,

AMD CNST DATA

DO 800 I=1,NVR
IT=NAMEN(I)
HRITE (6,2030)
FVLIFE(IT)
(1HO yLXy ARG 7X 3 AHX A2, 4 (F 3 b g X)) 42Xy Thy8X,12)

D-1h4

TFOYAVL (J) «GT. NPFRYR(I,2)) GO TN 630
ISUM=0
TA=MAXO (YAVL (J) ,NPERYR(T,1)) = YAVL(J) + 1
IB=NPEPYO(T,2) - YAVL(J) + 1
nn 620 K=TA,I8
620 ISUM=ISUM + INH(J,K)
IF(ISUM EQ. 9) GO Tn 530
C=FLOAT (ISUM) - N
WRTTE(6,1640) NP(JJ), NPM(I), C
1440 FORMAT(2H *,4X, GHPHS1,6X, 2HIN,82,1HP,A2,3X, F12.4)
WRITF(4,1461) NP(JJ), NPM(I), ©
1441 FORPMAT (4Xy, LHPHS1,6X, 2HIW,A2,1HP,A2,3X, F12.4)
630 CONTINUS
BLO COANTTNUE . .
C .
C NNW GENEPATE THE RHS FOP THE TASK PNWS
650 TA=NINHP+{
DO 700 LL=IA,NPT
L=LL=NTINHP
NU=NPERYR(LL ,3)
DO 530 K=1,NU
KT=NPTASK(L,K)
WRITE(6,1450) NP(KT), NP(L), ONF
1450 FORMAT(2H ®,4X, G4HRHS1,6Xy, 1HT,A?,1HP, A2,4X,F12.4)
WRITE(L,1651) NP(KT), NP(L), NNE
1451 FORMAT (4Xy GHRHS1,6X, 1HT,A2,1HP,A2,4X,F1244) .
590 CONTTNUE
790 COMTTNUE
WRITE(H,1460)
1460 FNRMAT(2H *, BHENDATA)
WRITF (4,1461)
1461 FOPMAT (  6HENDATA)
END FILE & _
CALL MATFILL (NROW,MCOL,UB,NVR)
WRITE (5,3000) NROW,MCOL, (UB(I),1=1,NVR)
3000 FORMAT (*0 IMPORTANT DATA ITEMS FOR INPUT TO BRCAVLP * /
A * NUMBER OF ROWS (INCLUDING COST) IS *,T4 /
B * NUMBER NF COLUMNS (INCLUDING RHS) IS *,I7 / .
C * UPPFR BOUNDS FOR VEHICLES IN ORDER FPOM X1 THRU XN ARE */
D (1H 510X, F12.4))
c
C PRODUCE NUTPUT LISTING FOR DNCUMENTATION OF RUN
c
HRITE (6,2010)
WRTTE (6,2020)
2010 FORMAT (%1 VERIGLE  VARIASLE PURCHASE 0 AND M R AND D
* PETENTION  YFAR FIRST LIFE IN*)
2020 FORMAT (¥ NAME NAME cosT coST £NST
¥ RATE AVATLABLE  YEARS¥)
1Y=SY

VMAME (TT) y NP(I) 5, (VCOST(II,J) s J=1,4)YAVL(IT), .. .

10006960
10£069720.
10006980
100c6920
10C07000
10007018
igoc762e

...100087020

10007040
10007050
10C67060
10007070
10007080

. 14067390

10C071C0
106067410
10007120
10907130
1000714¢C
10007150
10007160
106007170
10007180
10067190
10007200
10637210
10007220
10007230
10007240
10007250
19807260
10007270
10G072R0
10007290
10007300
10067310
16007320
10007330
10007340
10007350
10007360
10007370
10207380
10007390
10007460 -
10007410
10007420
10007430
10037440

. 10607450

10607460
10307470
10007480
100074990
10007500

.1030751¢8

16667520
10667530




IF (YAVL(TTI) . LT,TY)
8JG CNMTINUE

TY=YAVL(TT)

3OO0

DESCPTARAE THE INHFRTTEN FLFET

IF (TY.CQ.SY)
WRTTF (h,204C)
FNRMAT (%= ROMPANMTNTS OF THF
TF ((SY=IY),GT,20) TY=SY=29
nn Rig I=IY,SY
1T=T-TY+1
810 YEAR(IT)=I
TMHY®S=SY-TY
WPTTE (6,2G5(0) (YFAR(I),I=1,TNHYDS)
FNOMAT (1HD0,20X,2((T5))
NA=NYR=NTV+1
nn 82¢ I= t,MVP
J=NAMFN(T)
TF(YAVL (J) oGE.SY)
KK=YBYL () =YY
N0 A15 K=1,INHYRS
TF (KK.LT.K) GO TN Riy
YEAR(K) =(
GN TN 815
K1=K=KK
YEAP(K) =IMH(J,K1)
815 COMNTINUE
WPITFE (6,206C)
206, FORMAT (154
820 NANTTNUE

GO Tn =221

204U TNHFERITEN FLEFTH)

GO TN R2Q

81y

MPALT) 3 (YEAP(K) ,K=1,TNHYRS)
NUMRED NF X A2,4X,20(I%5))

o0

FN® EACH PERTON , LTST ALL NF THE APPLINARLE TASK MATRICES

fp]

A21 TA=NTNHO+{
DN R87 T=IA,NPT
WRTTE (h4y26G70)

2375 FaoMmaT (35H-
M=NPFRYR(T, ?)
0N R4S J=1 M
IM=I-NTNHP
JJ=NPTASK(TM, J)
WRTTF (h,208C)

2080 FNRMAT

NOERYO (T,1) ,MPERYD(T,2)

TASKS REQUIRED TN PERTND FROM ,T4,9H THONUSY

NP (JJ)y PTASK(IM, ),
(1HO A X, *TASK ¥,A2,% =

YRINT(T)

¥T(S), WITH SCALF FACTOR FQUAL *,F5,3)
TT=¢
TE (YPINT(T) NE. 1,0) GN TN A45
WRTTF (6,2020)
2390 FORMAT ({H ,RX,1H*)

DETFPMINE WHINH VOHTCLES ARE USEN IN FACH TASK 4 JJessso

(I=PFERT(ON, K=VEHTICLE, II=NUMBFR? 0F
KK=NUMRE? 0OF ALTEPNATIVES)

VEHICLES USED,

ODOOHO

KK=MTSK (JJ)

NO ARG K=1,NVP
N=NAME M (K)

NN 829 L=1,KK

.D-15

1250754
1007550
16CG75RC
1GT8757¢
10L975R)
10867599
10007600
10607610
10607620
16207633

“1cne7eLL

1CCE755C
10nG67h60
16C37670
106CC76RS
16C007A9(0
150077¢C0
10007718
19467720
16CG7720
10607740
100377574
13007763
10cc7v7e
18007780
10G6779¢
152078090
1cLC781g
17007820
16637832
10uvd784¢0
100 078%¢
10CC7RAD
10007870
1050784§
10LCc7RAy

2 T4) 1000790
10007910

0c0792.
10C0793Q
1CCC794C
19007950

PERFNRMED RY ¥,F5.2,% FNOCF FLEMENIQOGL7960

16Ca0797¢
16067920
1gge7aap
13798500
10C(28C10
100GR0O20
ecoscze
13038540
10,0850
1G6CCRCLRO
10COACTO
1Gei8cen
106C8590
joccn1cce
10009110




c

829
830

21040
2110

2120

331
2131

832
2132

833
2133

834
2134

835
2135

836
2136

837
2137

838
2138

839
2139
840
8u4
845
859

IF (U(NsL,yJJ)EQ.G) 0 Tn 824

IT=TT+1 .
NL (IT)=NP(K)
NN(IT) =N

NAMES(TTI)=K

GN TO &3¢0

CONTINUF

CNNTINUE

WRITF (6,2100) (NL(K),K=1,TT)
FORMAT (1H ,7X,11H* VARTABLE

WRTITF (6,2110)

FORMAT (1H ,8X,qH¥*¥*x¥rxy)

WRITE (6,2120)

210 (3Xy1HX,A2))

FORMAT (1H 46X, 11HALTERNATIVE)

FILL IN TASK MATRTY

DO 844 L=1,KK
DO B840 K=1,IT
N=NN({K)

GO TN (831,832,832,834,835,836,827,838,839),K
WRITE (6,2131) LyU(N,L,JJ)
FORMAT (1H 515X,T2,2X,F5,0)

GO T0O 8u4Q

WRITE (6,2132) UIN,L,JJ)
FORMAT (1H+,25X,F5.0)

GO TO 840

WRITE (6,2133) U(N,L,JN)
FORMAT (1H+,31X,F5,0)

G0 TO 840

HRITE (6,2134) U(M,L,J))
FORMAT (1H+,37X,F5,0)

60 TO 840

WRITE (6452135) U(N,L,J)N)
FORMAT (1H+,43X,F5,.0)

GO TO 840

WRITE (6,2136) U(N,L,JJ)
FORPMAT (1H+,49X,F5,0)

60 TO RA4Q )
HRITE (6,2137) U(N,L,J0)
FORMAT (1H+,55X,F5,.0)

GO Tn 8420

HRITFE (/,2138) U(N,L,JJ)
FORMAT (1H+,61X4F5,0) _
GO TO 840

HRITE (6,2139) UM,L,JJ)
FORMAT (1H+,67X,F5,0)
CONTTNUE

CONTINUE

CONTINUE

CONTINUE

STop

END

D-16

10008120

-10608138

10008140
11008150
10008160
10008170
10008180

16608190,

10C082¢Q
10008210
10008220
10008230
10008240
10008250,
10008260
10608270
106082890
1000829¢
10CGR3CO
10008310
10008320
10608330
100608340
10008350
10508360
10568370
100083rQ
100083940
13408460
10C08410
10008420

. 100608430

13008440
10608450
10003460
100C8470
10003480

10068493

16608500
iocess10
io008520
104628520
10008540
100£3550.
10008560 -
16008573
10008580
10008590
100086GC

10008610

10608620
10008630
10008640




4gJ

70340

3437
10

43304

4400

290
4500

6303
61372

21
5100

22
52473

23
5300

24
5460

SUBPOUTINE MATFILL{NM,M,UUR,NYR)
DTIMEMSINMN RYAL(12C),ONAME(12D)
DIMFNSINN IROWTP(1(()

NIMENSTON UP (1)

DATA IT,TI / 1HT,1MI /

DATA C /7 7THOOLUMNR /,R / 3HPHS. /
1=0
J=n
20 4i0 K=1,100
IRPAWTP(KY=(
OEWTMO &
WRTTE(Q,7000) M,M, (UB(T),I=1,MYyP)
FNRMAT(2TR/ (AF12,.,L))
PEAD (4,4000) NUML,DUM?2
IF (50F,4) 120,1
WRTTE(3,4000) NUML,DUM2
FNORMAT (AL ,1X, AR)
PEAD (Ly41730) DUMT
FNRPMAT (A4)
DN 10 T=1,N
RFAD (4,4200) RPNAME(T)
FARMAT (4X,AT7)
ENCNANT (1 ,3C00,ITEMD) PNAME(T)
IF(TTEMP,EQ . TTOR ITFMP E£Q,IT) IPOWTP(T) =4
FORMAT (A1)
IF (EOF,4) 120,1%
CONTTNUE
PEADN (L,4300) DML
FORMAT (A7)
IF (DUMLEQ.NIGO Tn 20
WRITF (A, 4400) DUMY .
FARMAT(* INCNRRFEOTLY READN FILE-=--CNLUMMS OFEAD AS *,A7)
PETURN
READ (L,4500) CNAMEOTEMP, VAL
FOPMAT (UX 3 A7 33XG A7y IXyFL12,4)
WRITF (6,5C0(C)
FNRMAT (%1 RFFERENME LIST FNP COLUMN NUMPERS AND NAMES*H)
WRTTF(A,h10GC) (ICOWTO(K) yK=1,4M)
HRITF(9,A000) (IPAWTD(K),K=1,N)
FORMAT (T12)
FORPMAT (14 ,1(0T1)
L=1
DO 100 J=1,M
G0 TN (21,2242342L425),L
WRITF (h,510C) J,CNAME
FNPMAT (1H L 4X,TS,4X,A7)
60 TO 26
WRTITF (6,520G) J,ONAME
FOPMAT (1H+,24X 3, T5,L4X,A7)
GO TN 24
WRITF (6,5300) J,CNAMF
FORMAT (IH+,404X,TR,UX,A7)
GN T0 25
WRITE (6,5400) J,MNMAMF
FNOMAT (1H+,RUX TS5 ,4Y,A7)
L0 TN 26
HRITE (h,5500) J, NAME

10408653
i0cceseg
10008670
13L08ARG
16068690
1ccoe7ee
100068710
1CTuR720
10568738
16008740
10008750
1570878

. 15C0R770

1CCLA7AQ
100087090
10538800
13058810
160068%2¢C
10608420
15,5886y
13¢088%0
1CCCRAED
10003370
102088R7
196c%18939
100089cCC
16008910
15{38092)
104L05892¢C
1C1 L8940
130L895¢
19Nn13969
16068973
1045C089RY
1606899¢
ipecanen
16.,690190

“i1ccungen

19C69C?D
105CaQup
100C7050
10CL9060
19¢C3070
10GC9080
10609090
1cco31c0C
inona11o
10009120
100589130
16009140
10003150
1009916AC
iccog1ro
100091A0
10009130
13{c9200
100069213




5500
26
5700

30
40

50
A0
4600
70
4700
80
a0

4800
100

120
4390

FORMAT (1H#,B4X ,T5,4X,AT7)

L=L+1 — . R,
IF(L.GT.5)L=1

WRITE(7,5700) J,CNAME
FORMAT(ISy4X,AT7)

DO 30 I=1yN

RVAL(I)=0.0

DO 50 I=i,N —
TF (RTEMP, NF.QNANF(I)) GN TO 50
RVAL(T)=VAL

60 10 KO

CONTINUE

IF (JoNE,(M-1)) GN Tn 88

IF (I.NEN) GO Tn ARG ... e
READ (4,4500) DUMS

FNRMAT (A3)

IF (EOF,4 120,70

IF (DUMS.EQ.R) GO TO 80

HRITE (6,4700) CNAME

FORMAT (* THE M-1 COLUMN WAS *,A7,* ,UNABLE TO FIND RHS. MARK®) __.. ..

RETURN

REAN (4,4500) CTEMP,RTEMP,VAL
IF (EOF,4) 120,90

IF (CTEMP.EQ.CNAME) GO TO 40
CNAME=CTEMP

WRITE (9,4800) (RVAL(K),K=14N)
FORMAT (F12.4)

CONTINUE

END FILE 9

END FILE 7

RETURN

WRITE (6,4900) J,I ..

FORMAT (* REACHED EOF HHILE HPITING COLUMN ‘,I?,* AND QOH . Ik)

RETURN
END

D-18

10009220

e —--10009230.

100092490

. 10009250

10009260
108092740
106609280

.. 10009290

10009300
10€09318
10009320
10009330
10009340

10669350

10009360
10009370
16609380
16009390
1006694CD
10009410
10009420
10009430
10609440
10009450
100609460

..ioo09474a

10009480
10009490
10809500
10669510
10609520
..—10009530
10009540
100095%0
10009560




OO O

(o ReNe]

OO0 ]

DOTOOD

0D

OO0

SUBRNUTINE YRPCOST (U 10060863C
A SURROUTINE TN COMPUTE THFE NOFPATTNG, SALVAGF, AND TPUNCATION 10CGRALG
COSTS YFA® BY YEAR, ALSO THE YFAPLY MOATHRALLING SAVING TS COMPUTFDR. 10C08650
fOMMON /VECSTG/ UNAMT (10), CLLEMP, VLIFFE(13), INH(10,16), 105086FC
¥ VOOST(10y5) 4y NAMTN(L10G), ONSTS(3:,7) 1000R6TE
TNTFGE? UNAME GVLTFF 10CC8RPG
ASSUME THE NPERATING ANMD MAINTANMGE N0OST INCREACES AT R¥100 PERP-CENT 10008690
A YFARP (NOT A& NOMPNOUND PATE INCFASFE) 1560687246
RP=0.0 1CL0R710
10608720
LET X= THE 1ST YEAR (. AND M, CNST, THEN 100048736
X+ (L4P)FX+(42¥R) ¥ X4, o o +(143%¥2) ¥X=VCOST(J,2)1CU0RTLY
X= VCOST(J,2)/7(10.0 + 45,17%R) 10C0B750
ASSUMKE NN PERTIID IS LONGER THAN § YFEARS, 1CC087A0
I8=VLIFE(J) +10 1¢C08770
nn 1 T=1,18 10008780
COSTS(Ty1)=(140 + FLNAT(I-1)*R)®*X¥(VCNST(J,4)**(I~-1)) 12C6U8749)
10 CONTINUE 10068803
_ 100088190
ASSUME THE SALVAGE VALUF NF A VFHINLE AFTFR I YEAPS NF SERVIGFE IS 10008820
(ALPHA) **T *PYRCHASF COST, 10568830
BLPHA=( .5
Y=VO0ST(Jy 1) 10008850
90 20 T=1,1I8 10008RRA0
Y= ALPHARY 12408875
CNSTS(T1,42) =Y icco8arg
23 CONTINYE 10c0889¢Q
10608900
ASSUME TRUNCATINN AFTER ITYEARS OF SERVICE TS 10:(8910
(VLIFE-T)* (PURTCHASE GOST)/VLIFE 1CLGRI20
. 10L06883¢
Y=VAOST (Jy 1) ZVYLIFF (J) 10CCRA4LE
nn 20 I=1,IR 100658959
IX=VLIFF(J)=-1 1063”960
IF (TX.LT.0) Tx=g 1000893780
CNSTS(I,3)=TX*Y 10C0N8980
20 RNANTINUE 103C899y
RETURN B 1C0CaC(C
ENTPY MATY 10C069aG10
ASSSUMF THE MOTHSBALLTNG SAVTNG TS R:*1{{ PF? NENT OF THE FIRST YFARP COST-X
R1=0,.,90
t=0

0N 546 Il=1,LENP
C=C-0.1*PL¥VCAST(J,y2)¥VONST(Jyh) *¥(TL~-1)
G ==X * R{

C==VNRAST(J,2) /(100 + 45,0%PR)
PETUPN

END

545

* 99

D-19

1CCCa0ry
igcoggen




ODOOOOOO

AOOOOO0

58

COMMNN /TSKSTG/ U(7,288,9) ,NTSK( 9)
COMMNN /7 ALTSTG / ALTER(288,9),YAVL (10}
INTEGER ALTER

INTEGER JSUB(10),YAVL

DD 20 I=1,NTR

N=NTSK(I) .. ... e e e bas
DO 10 J=1,N

SLTER(J,T)=1

CONTINUE

DO 30 I=1,NVR .

IF (YAVL(I).LE.NYR) GO To 38

TVR=1 . e

GO TO 490

CONTINUE

RETURN

L=0

DN 50 J=IVR,NVR

IF (YAVL(J).LEL.NYR) GO TQ 50 - . S i
L=bL+1 .
JsSuB(LY=J

CONTTNUE

THE SET OF VEHICLES WHICH WILL NOT EXIST IN YEAR NYR

60
70

FOR EACH TASK,

108

HAS BEEN DEFINED -=-~=- NOW WE WILL ORDER THE SEY .. .. _
IN THFE REVERSE OF THF ORDER IN WHICH THEY WILL
BE DEVELOPEDees oo

no 70 I=1i,L
N=1I

K=JSUuB(1) R e e e

DO 60 J=N,L

M=JSU3 (J)

IF (YAVL(M) (LE.YAVL(K)) GO TO 60
JSUB(J) =K

JSUR(T) =M

K=M e
CONTINUE

CONTTNUE

WE NWILL DEFINE THE SET OF ALTERNATIVES
WHERE THE #NON=-EXTSTENT# VEHICLES ARE DOING ONLY

SURRNUTINE YINTERP_ _(NVR,NTR,NYR) . e e D e

.10010040

10010050
10c100e0
10010070

.10010080

10013690

e -1061018¢0

10610110
10010120
10019130
10010140
10010150

-.-1001016¢0

10010170
100131890
10010190
10c10200
10010210

...10010228

THNOSE TASKS WHTCH ARE THEIR PRIMARY RESPONSIBILITY, . ... .

THAT IS, WHERE THE RFQUTIREMENT FOR THEM TS A MINIMUM.cses

DO 150 T=1,NTR

N=NTSK(T)

DO 140 Ju=1,L

NENRIVEQVN) - . . ; e e e
VMIN=9999,

D0 100 K=1,N

IF (ALTER(K,1).EQ. C) GO TO 133 :

TF (U(JyKyI) o LT SVMIN) VMIN=U(JyK,I)

CONTINUE

DO 130 K=1,4N . . e
IF (ALTER(K, 1).E0, 0 60 TN 130

IF (UGJ4K,I) EQ.VMIN) GO TO 130

D-20

100102230
16610240
16010250
10612269
10613270

. 100102890

16010290

100183C0

100193313
100108320
10010330

~10010340

100103540
10010360
180103740

..10010380

10010398

- --10010400

10010410
10010420
10010430
10010440
10010450

0010460

10610470 .
10010480
10610490
100105012
100105190
100105240
16610530
10010540
10610550
10010560
10010570

-10010%80

10010590
16010660



130
143
150

ALTER(K,T)=(
CONTTINUF
CONTINUE
CONTTIMUE
OFTIIPN

FND

D-21

10C1C610
10L12622
16G10A30
1Ge166460
10010650
16C15R60




o Ne]

2 X9 X%)

PROGRAM BBCAVZ {INPUTOUTPUT,TAPEA,TAREL,TAPE2, _ . .. ... .- .. .—...20000010
1 TAPE3,TAPE7,TAPES,TAPES=INPUT, TAPE6=0UTPUT, 20300020
2 TAPFQ=TAOFA) . e e ... 20000039
20000040
LABELLED FGOMMON , , o ... .. 20000050
COMMON 7 CV1 7/ IP(12),RP(12),TMP(10) 20060060
COMMON 7 GV2 7/ T(100,10),800100),BL0(10),UL0(40),C0(10). 20000078
COMMON 7 CV3 / M N,NOF,PHIT,UZ,USP,USM,EKO,MPLUS 200000R0
COMMON 7 CV4 /7 TIX(110),X(110),IX2(110) 4XZ2(110),XCON(108),COST . 20000090
COMMAN /7 CV5 / SIGMA(100,4),TSIG ,LSTMAX 20000190
COMMNN /7 CVT 7/ NPHASE,NFi,PFX 10°T,NOP,NOPS, NEHXZ 200006110
COMMON 7/ CVB8 7/ NXRK,XK,NOBOL,FKBL (25) 20000120
COMMON 7 CV3 / PSIGL(25), NXBLIZS),XNXBLIZS),BLISI(ZS;lJi)__".mﬁmm_znnﬂﬁ13n
COMMON/THX/Z TMO 4 EXT, TITLE (&) 20000140
20400150
INTEGER UB,CI,BVY 20000160
DIMENSION TSTO(130),LSTFRE(25) 20000170
DIMENSION BLT(10),ULT(10),CT(1d) 20003188
. - e - —...20000190
206062¢C0
7 READ(S5,4448) (TITLE(I) ,I=1,4) 20000210
IF(ENF45)1,2 20000220
1 END FILE 8 20005230
STNPGOO03 20000240
2 CALL PARAMS e .. . . _..20000250
RP(12)=0.0 20000260
1P(9)=25 20000270
NFREF=0 200600280
CT = & .20000290
U’ = 3 20000300
L8 = 2 e ......20000313.
BV = 1 200060320
MNC =(-1) * NCF 20600330
MNX = (-1)* N 20000340
EPSI = RP(1) 20000350
NORA = IP(2) 20000360
MPLUS=NNRA +NCF e e 20000378
NOPS = 1 20000380
NCF4 = NCF * 3 + NOPA . } 20000390
20000460
CALL READIN .. .. . 20000410
CALL BOXi 20000420
. _ e 20000430
SOLVE 1ST LP~PROBLEM 20600440 .
26000450
55 GONTINUE 20000460
US = USP ... 20000470
IF( UZ +T. 0.0) US = USM 20C00480
IF. (NOP.GE.IP(12)) GO TQ bLbbk . U . 20000490
LSTMAX=MAXD(LSTMAX,NNBOL) 200005C0
PMIN=1,E20 20000510 .
DN 3000 I=1,NOBOL 20000529
IF(PSIGL(I).GE.PMIN) GO TO 3000 _ .  .20000530.
PMIN=PSIGL () 20000540 i
NMIN=I L 20000550
3000 CONTINUE 20000560
IF(PMIN.LT.US) GO TO 3020 20600570 .
D-22




D00

O

O

N ]

10

WRTTT(A,3010)

FNAPMAT (1H-, 1LHORNALEM SNALVED)

GN TN LLLGE
DSTIAL(MMTN) =1 ,E2C
NFRPEF=NMFOFE+1
LSTFRF (NFIFE) =NMMTN
NXSIK=NXAL(NMMTN)
TKXN=EKAL (NMTM)
XK=XNXRL (NMIN)
NN 3G J=14NOF
Ji=vn2a+
J2=NCF+J1
JI=NCF 42
BLN(J) =LTST(NMIM,JT)
LN (JY=BLTST INMTIM, J2)
0N (J) =0LIST(NMTN, J3)
no 2540 J=1,MORE
AN (J) =3LIST(NMIN,))
INDIC=1
NRK
UARK

JLO(MXARK)
YLD (MXK)

NN 10 T = 1NPF

TMO(T) = 0,0
BLT(I) = Bof
ULTI(T) = 0.0
GT(TY = CuD

SONTINUE
0N 30 T = 1,NAFL

PEDRFINF STGMA FNR 1ST-LP-OR FROM KN=DATA

)

562

553

TSTN(T) = 0.0
NMTM=NNPA=~]
nn 552 T=1,NMTN
SIGMA(I,RV) = BN(T)
no 553 T = 1, NOF
SIGMA(T,LAB) = BLNA(T)
SIGMA(T,UB) = ULN(T)
STGMA(T,L,CI) = GO(T)
CONTINUE
XKSTN = ¥K

XK = XK - RRK

SIGMA (NXBK,UR) = YK

TSIG =EKN
SIGMAE(NORPA,BY)==T<IG
ANINNRPA) ==TSTG

BLT(MYRBK) = STGMA(MXTK,LR)
LT (NYAK) =XK + AL T(NXBK)

ALN(MXBKY=RL T (MXRK)
UL (MY RK)=XK

AALL GFTS (NXRK,PLT,ULT,NT)

SFT  X(K) = Y(K)

SFT UPPER ROUND = Y (K)

SLNPE NF X(NXRK) (3 TO ¥XK)
SHIFTFN 2IGHT 8Y RLT(NXRBK)

2L(065*7C
20322359
2ILJUhLd
2L LGLH10
20Ge0620
200006720
23L0nhLl
23209653
20000RAD
200006710

- 274 006R1

23L00609(
20C06C7(€30

.2poo071n

23703720
23605720
20000740
20006750
240007¢€)
295040770
206007920
20000790
230008y
20C0Gco812
2CLC0R2C
2060C2)
200038LY
20405857
2CGCCC0RFC
2LiG087¢
20 200RA0
2iiLGuary
20CC0910
20000880
20c60a2n
2ngetaio
2056496
20000950

"2G0009R0

20301973
207GC9RG
20002990
26001000
27501012
200061029
2601070
2C001LLE
22001550
20C01GA0
20(C1070
20001080
26001593
2006061160
20001110
20061120
2361170
20CC1142
200061156




SIGMA(NXBK,CI) = CT(NXBK)
CO(NX3K)=CT(NXBK) ... .
NNP = NOP ¢+ 1

O

NN 5555 TIND=1,MPLUS
X (IND) =0
IX(IND) =0
CALL TABOUT (1)
NCF1=NCF
NF1=0 ; .
CALL LP (NOPA,N,NCF1)
CALL TABOUT (2)
CALL TIMEC
COSTL = COST L
IF(NF1 NE. 1)6n T0 90
57 CONTINUE
DN 6665 J=1,NGF
T™MP (J) =0
6665 XGON(J) =0
DO 6666 IND=1,MPLUS .
IF (IX(IND).GT.NCF .NR,
ICOL=IX (IND)
TMP (ICOL)=X(IND)
X (IND) =X (IND) +BLO(TCOL)
XCONCICOL) =X (IND)

5555

6656 CONTINUE

IND=0

DO 6677 J=1,NCF

IF (BLO(J) EQ. 0.C) GO TO 6677

TF (XCON(J).GT.0.0) GO TO 6677

XCON(J)=BLO(J) . T

IX(MPLUS-IND) =J

X (MPLUS~IND)Y =RLN(J)

IND=IND+1

CONTINUE

RP(12)=C0NST-TSIG

DN 6667 J=1,NCF . . o

6667 RP(12)=RP(12)-TMP(J) *CO(J)
NNPS = NOPS + 1

6677

MNY = (=N)
CALL TIMEC
c
CALL GETPHTI (MNC,XCON,TMP4PHTT) _
CAtL TIMEC

WRITE(6,573) PHIT
573 FORMAT (1HO,11HPHI(XADJ)
TF (1P(11) .EQ.1)

*URTTE (6,575)  (IX(I),X(I),I=1,MPLUS) : e e e
CNL 4T4,2H =,F12.4))

575 FORMAT (1HO0,5(7H

IF(PHIT +GE., UZ)GO TO 70

PHIT LT, UZ FOR 1ST-PROBLEM

OO0 o0

Uz = PHIT |
DN SR I=1,MPLYS

-t s PSP eea - B

IX(IND) .%Q.0) GO TO 6666

=,1PE18.7)

20001160
.20601170-
20001180

. 20001190.
20001200
. 200601210

20001226

e - .. 20004230

20001240

. .. ... .. . 206001250
20001260
20001270

. 200012890
—_ .20C012a0
200613C0

L 20001310
20001320

.. .20081330
20661340
20001350
20001360
20001370
20001380
20601390
20001400
20001410
20001420
20001430
20001440
20801450
20001460
e e, 20001470
20001480
29001490
20601500
20001510

, 20001520
e e e ... 20001530
26001540
20001550
20001560

. 20004573
20001580
.. 20D0159D
20001600 .
26001610
20001620
20061630
20001640

. .20001650.

, 20C016R0
e... 20DC1670
20001680
20001690
20301700
20001710
20001720
20001730

SOLVE K PRIME LP PROBLEM

DEFINE X(K) FROM.YAK). . . ...

EVALUATE NAJECTIVE F(X)




OOHD

DO

IXZ(T)=1I¥(I) - : 205LC1743

53 X7(T) = X(I) 2060175¢

MEWX7=1 20L017¢¢C

USSP = (U7/7(1,.,0 + FOCST)) . 2075177¢C

HYSM = (U7/(1.3 - FPST)) : . 2GCC17R2

"US = use 2C00179%

IF(I7 «LTe CL.0)US = USM ) : 2nao018rn

70 CONTINMYS 20.31811

IF(CNSTL 5F. USIGO To ag 20501820

CALL NMXBRN(XMON, STAMA, NXP) 2000183¢

1995 TF(NFREE,LE,L) GN TN 2040 : 206G01RLYD

MOL=LSTFPE(NFREE) ©2UZJ1855

NFPEF=MFPEF=-1 2GCa136¢

60 70 2010 20006187¢C

2003 NOANL =NNRNL +1 : 2p0ro18an

NoL =MNAanL : 20201R0Q7

IF(NN3NLLLE,TIP(9)) GN TN 2J1¢ 2c061003

WRITF(6,2C20) : 26C5191¢C

2025 FNOMAT (1H=,*¥RLIST SI7F EXNCEDRIN®) 20001920

6N TN 4446 _ . 20Cu1930

201y PSIGL(MOL)Y =CAST o 20001948

MXAL(NNL)=NXR ' - 200019%¢C

EKSL (NAL)=TSTH 20n019A0

XNYX AL (MAL) =XCON (NYP) 26101973

N0 2033 Jz1,NNF ' 2030197

J1=NN2 A+ 200017320

J2=NNF + U1 ; 2nco2c0n

J3=NRE+Y? v _ 20:02:1¢

ALIST(NNL, J1)=STLMA(J,L3) : 284662822

ALTST(MOL, J2) =STHMA(J,UR) : 2006263C

2035 RLIST(NMOL,JR) =STAMA(I,0T) ' 200G20ug

nn 23410 J=1,M17A ) 2235802050

264D RALTSTU(NNL,J ) =STAMB(.J,RY) » o 200C23R5

IF(TMITN,EQ,2) GN YO 55 . 20C0207¢C

9y COMTINYS 200020R0

INDTN=2 ' 2age269Q

NN a1 1T = §1,NG , ’ 26:Gi2100

BLT(T) = C.C : ‘ 20002110

ULT(I) = C.C 210002120

CT(IY = 0,0 29032138

TMP(T) = G.C 20C02140

91  CONTTNUF 20002150

‘ 20GGC2160

REDEFINF SIGMA FNP 2ND-LP-DB FRNMAM KN=DATA 28802179

, 20022180

0N 95 T=1,NMTN 23052190

STGMA(T,BYVY = BN(T) » 20ig22c0

SIGMA(I,AV) = STGMA(T,AV) - ( T(T,NXBK)*YK) 20002210

aIN(TI=SIGMA(T,RV) . ' 203502227

Q5 ANTTINYE . ' 20042223¢C
NN a6 I = 1,4NOF 260022405

SIGMA(T,LR) = RLN(I) 2g0C022%0

SIGMA(T,UB) = ULA(T) : 2CuC22¢€35

STHMA(T,,CTY = £O(T) - 26u9227¢C

NEFINFE LNWEP ANUND NF X (K) 206022A¢

IF »aK = ¢ 2060”200

Q5 CNANTIMUE 2600230

: SFY ypo=Pe BNUND IF Y (K), 20cy2310
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OO

777

104

8887

83883

8899

BRK2 = ABK + XK 20002340
UBK2 = UBK-XK 20002350.
STIGMA (NXBK,UB) = UBK2 20002360
SIGMA (NXBK,LB) = BBK2 20002370
8L T(NXRK) = B®RK 20002380
CALL GETPHI(NXBK,BLT,TMP,DMY) . e s e 200102390
PH1 = TMP (NXRK) ’ 20062400
.BLT(NXBK) = BBK2 20002410
CALL GETPHT (NXBK,RLT,TMP,DMY) 20002420
PH2 = TMP(NXBK) - - 20002430
P2 = 0 20002440
TSI = EKO = PH1 + PH2. e - ~....20002450
SIGMA(NDRA,RV)==~TSTG 20002460
BO(NORA)=-TSTIG .. 20062470
BLT(NXBK) = BRBK2 20002480
ULT(NXBK) = BBK2 + UBK2 . . . 20002490
SET SLOPE OF X(K), IF 8BK = ) 22002500
ALO(NXRK)=BLT (NX8BK) . e e e .. 20002510
ULN(NXBK)=UBK?2 . 20C02520
CALL GETC (NXBK,RLT,ULT,CT) 20002520
SIGMA(NXAK,CT) = CT(NXBK) 20502540
CO(NXBK)=CT{NXBK) 200025590
NOP = NOP + 1 20002560
: SOLVE K DOUBLE PRIME LP SROBLEM 20002570
DN 7777 IND=1,MPLUS 20002589
X(IND) =0 25002590
IX(IND) =0 206062600
CALL TABOUT (1) 20002610
NCF1=NCF 200026210
NF1=0 : e .-...20002630
CALL LP (NNRA,N,NCF1) 20002640
CALL TABOUT (2) 20002650
COST2 = COST 20002660
IF(NF1 NE. 1)G0 TO 55 20002670
CONTINUE ' 20062680
NOPS = NOPS + 1 e ... 20002690
DN 8887 J=1,NCF 20082700
TMP(J) =0 20002710
XCON(J) =0 20002720
nn 888K IND=1,MPLUS ' 200027320
IF (IX{IND).GT,NCF .0R, IX(IND).FQ.3) GO TO ABAS 20062740
ICOL=IX(IND) - . . - e e e e e .- . 20002750
TMP(TCOL)=X{IND) 20002760 -
X(IND) =X (IND) +BLOCICOL) 20002770
XCON(ICNOL) =X (IND) 20002780
CONTINUE 20002790
IND=0 20002800
0N 8899 J=1,NCF . .. - - . --..-20002810
IF (RLO(J) .EO0. 0.C) GO TN 8899 20002820
IF (XCON{J).GT.0.0) ~0O TO 8899 20662830
XCON(J) =BLO(D) 26002840
IX(MPLUS-IND) =J .20002850
X (MPLUS-IND) =8LN(J) 20002860
IND=TND+1 . N ——- - .. &00G2870
CONTINUE 20002880
RP(12)=COST~TSIG 20002890

THIS TS THE ONLY BOUND FOR 20002320
THIS VARIABLE SENT. T0 THE.LP CODE20202330
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NN ARARQG J=1,NCF : 264802980

3389 PP (12)=PP(12) -TMP (J)2CN(J) 206062910
TALL GETPHT (MNC,¥ONN,TMD  OHTT) : 20002920

n ‘ 2000293
WRPTITF(6,573) DHIT ) 20002943

IF (TP (11),EN0.1) 2040295
¥URTTE (Hh,675) (IY(T),X(I),I=1,M01US) 200L296C

c 223502379
TF(PHTT «GE. UZYCN TO 139 . 20562980

U7 = OHTT 2512969

nn 107 I=1,MPLUS ' 205C3ul0

TXZ (M =IX(T) ’000301nN

107 X2(I) = X(T) 20103629
NEWX7=1 20¢03330

UsP = ( UZ /7(1.C + EPST)) - 20003040

USM = (U7 /(1.0 - FPSI)) 20003050

us = use | 23003063

IF(UZ7 LT, 0.0)US = USM 2CC03J70

109 CANTINUE 2CC03080
TF(rNST2.GE.US) 6N TN 65 : 29Ccn3090

CALL MYRON(YTSNN, SIGMA, NXP) - 21003106

G0 TN 199§ 25003119

Lt WOTTE (H,4445) 20003120
LL4L5 FOPMAT (* HAVE SNLVEN MAX, N0, OF L2 PpnaS, SET AY IP(12)*%) 20803130
LLGE WRITF(8,4L4R) (TITLFIT),TI=1,4) - 27063140
LL4y FNRMAT (44810) 20ut31%G
WORTTE(B44447) (IX7(T) 4 X7(T) 41=1,MPLUS) 200C3160

L7 FOOMAT(TL,UX,F12.4) 20803170
WRTTE(A,L4Lu7)MNC,17 ) 290 31RD
NEWXZ=1 20803170

NALL TARNUTY 20C02(0

Gn TN 7 20003210

26 CALL FYTT _ 20003220
END . 206393232
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c

C LAB

c

c

c

C Bn0X

c

C SET
10
15

c

- 6555
28
31

SURPOUTINE BNX1

T(100,10),B80(100),8L0(1C),ULO(10), 00(10)

IX(110), X(liU),TX?(iiO),X?(iiﬂ?,XCON(iOllPOQT .

PSIGL(ZS) NXBL (251 ,XNXBL (25) ,RLTST(25,131)

s LSTMAX

200C3240.
20003250
200032R0
20003270

... 20063280

200063290

20003300

20003310

. 20603320

20003330
20003340
260033%0
23003360
20003370

. 20003380

200063396
20003400
20003410

... 20003420

20003430

20003440

200063450

. 20003460

FLLED CNMMON
COMMON 7/ CV1 7/ IP(12),RP(12),TMP (106)
COMMON /7 CV2 /
COMMNN / CV3 /7 MyN,NCF,PHIT,UZ,USP,USM,EKD,MPLUS
COMMNN 7/ CVL4 _/
COMMNN 7/ CVS 7/ STGMA(iUU,Q),T?IG
COMMON / CV7 7/ NPHASENF1,CFX,I0PT,NOP,NOPS,NEWXZ
COMMON 7 CV8 /7 NXBK,XK,NOBOL,EKBL (25)
CNOMMON /7 CVS 7/

INTEGER UB,CTI,BY

NO, 1 (NOP = 1)

CI = b

ug = 3

LB = 2

8V =1

NORA = TP(2)

MNC = (=-1)* NCF

MNY = (-1)* N

CALL GFTr (MNC,BLO,ULO,CO).
CALL INITA (NCF,N,NORA)
CALL GETPHI (MNC,RLO,TMP,ESIG)
EKN = ESIG
ISIGMA FOR 1ST LP PROB,.
DO 10 T = 1,4NCF
TMP(T) = 0.0
SIGMA(I,LB)=BLN(D)
SIGMA(T,JB)=ULO(I)
SIGMA(T,CI)=CO(T)
CANTINUE
DN 15 I = 1,NORA
SIGMA(I,8V)= BO(T1)
CONTINUE
TSIG = EKO

NOP = 1
Do 5555 IND=1,MPLUS
XZ(IND)=0
IXZ(IND)=0
X (TND) =0
IXC(IND) =0
CALL TABNUT (1)
NCF1=NCF
NF1=0
CALL LP (NOQA,N NOFL)
CALL TABQUT (2) .
IF(NF1 .NE. l)GO Tﬂ 7
CONTINUE
DN 31 J=1,4NCF
XCON(JY=0 .
DO A666 IND=1,MPLUS
IF (IX(IND).GT,NOCF (OR,

IXC(IND) L EQ.d)

20093470

.. 20003480,

20003490
200035¢€0
20003510

20003520

20€6353C

20003540

20003550
20003569
20003570
200035280
2000359¢C

.. 20003600

20003610
20003620
20003630

. 2000364LQ

GO TO 6656
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20003650

20003660

20003670 .
20003680
20003690
20003700
20003713

.. 20003720

20003730
20003740
20003750
20003760
20003770

. 200603780,

20003790
20003840




6656

33

hal?

O D

53

53
777

160

ICOL=TIX(TND)

Y (IMD) =X(IMD) ¢RLNCICNL)
XCAN(TONL) =X (IMNM
COANTINUF

NN 3In J=1,MPLYS
TXZ(J)=IX())

X7 (J) = X{(J)

AONTTIMUS

MEWX7=1
08 (12)=0NST

D0 e6RT7 Jz1,NOF
R2(12)=RO(12) =XCONIIIY*TN(J)

FALL GFTOHT (MNF,XPOM,TMP,U7)

EBST = ?P (1)

USP= (U7 /(1.0 + £PSI))
USM= (U7 7(1.0 - FPSI))
X0 = TSIG :

SFP KA
CALL NXRRN (XFON,SIGMA,NXS)
LSTMAX=1
NNRNL=1
PSIGL(1)=CNST
XK=X¥FON (NXR)
XNXBL (1) =XCON(NXR) -
MXQL (1) =NX8

FKBL(1) =TSIG

COANTINUT
NN 82 1 = {,NCF
BRLN(I) = SIGMA(T,LR)
co(n) = SIGMA(T,CIY
ULR(T) = STGAMA(T,UR)
T1=NNPA+T
T2=NF+T1
I3=NCFe T2
BLIST(L1,T)=RLO(T)
RLTST(1,T2)=0UL0O(T)
BLIST(1,13)="n(1)

GONTINUS
DO 53 I = 1,NOPA
8N(T) = SIGMA(T,"V)

ALTST(L,T )=ROL(T)
CONTTNUE
RIETURYN

CALL ARCAV2
END
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20603810
20003820
2310603835
20003848
20CG3850
20003R¢€0
2BRE3R7E
2iiC3883
20C0289¢C
200033¢C0
230439173
20003924
20003%27)
20003940
29cc3ar8g
203683950
20C03970
20003980
2CL£539400
200040L3
2CC04010
20004n020
206536032
20004040
20C04C5¢0
20C04060
2ie6u070
2tioucac
23CGCugag
200606100
20°0411¢
20054125
2CC0413C
20004140
20034157
25C0416¢
20CC417C
20004120

20uuu1el

2U0GC4H2C0
20CC04210
20004220
20734270
2ccguaue
2000625(
20004260




C
c
C
c
c
c

D-30

SUBROUTINE GETASQ(NOES,ELM,JSQ) e L i v e s e
eesSHELL METHOD OF HALVING
GETASQ (NDES,ELM,JSQ) SORTS ELM(J),J=1,NOES IN AN ASCENDING SEQUENCE
PRESET INITIAL POSITION CODE OF ELM(J) e -
JSQ(J) PRESET TO (-1) WHEN ELM(J) IS UNDEFINED (T.E. INFINTTE)
DIMENSION ELH(i), JSQ(l) '
L =1 . . o - L
7 L=2 *¢L , : o L
IF( L,LE. NOES) GO T0 7 L » e i e
L=1L -1 : - :
10 L=0L 72 .. e - - - .- - e e e e m
DO 20 K2 = 1, NNES
K1 = K2
15 K3 = K1 ¢ L
IF( K3 6T, NOES) GO T0O 30
IF ( ELM(K1) .LE. FLM(K3) ) GO TN 20 i :
RT = ELMIKLY . . o e e e e mameme e _—
ELM(K1 ) = ELM(K3) ‘ .
ELM(K3) = RT
RT = JSQ(K1)
JSO(K1) = JSQ(K3)
JSQ(K3) = RT _
Kt = KL - L. ... e e e e e e aba s e e s e
IF( K1 5E. 1) GO 7O 15 -
20 NONTINUE
30 IF(L 6T, 1) GO T0 10
RETURN
END




ODOOHOHO

o

D

TF

210

777
Y1)

SURRNUYTINE GETC (KOX,2LT,ULT,CT)

CNMMON /7 CVL /7 TP (12),RP(12),THMP(10)

COMMON / V3 /7 MyN,NOF,PHIT,UZ,U%P,USM,EKN,MPLUS
DIMFNSTION ALT(01) ,ULT(01),CT(01),FX1(10),FX2(1M)

(X0¥) 1. o5Te 0, FVALUATE KOX(TH) C(X)-SLOPE,
' 2e oLT, 0,y FVALUATE CX(1) TO CX(IFX), (IFX = =KFX).
3. oF0. 0y, IMVALID KOX *¥¥¥ yrp,

IF(T?(A) LEQ. 1) WPTTE(H,999)
FORMAT (14,124 X, RHGFTR )
TF(KSX 4T, NY A0 TN 773
TF(KX)200,770,100

FX1(KOX) = 0.9

FX2(KCX) = 0.0 _
CALL GETPHT (KL X, RLT,FX1,NMY)
CALL GETPHI(KCX,ULT,FX2,NMY)

NNX1 = KCX
NNX2 = KCX
Gn Tn 220

ICX =(-1) * KCX ,

IF( IGX +6T. N) GN.TO 770
no 210 T = 1,ICX

FY1(T)

FX? (1)

CT(I)

CONTIMUS :

BALL GETOHT (KGX, LT ,FX1,DMY)

CALL GETPHI(KCX,ULT,FX2,0MY)

NOX1 = 1 ' :

NDX2 = IGX

9N 225 g = NNX1,NDX2

DIF = ULT(J) = BLT(D)

IF (DIF «FQ. 2.0) GN TO 225

GT(J) = (FX2(J) - FX1(J)) / NIF

SONTINUF

6N TN 777

WRITE(R,771IKEX

FNOMAT (1H1,13HINVALTD KOX =,13,1CH

CALL EXTT

G.C
0.0
0.0

il

IN GETC )
COANTINUE
RFETURIN

END
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205346010
20004610
200046620
20004620
2CG046LD
20u04659
20Ca4660
20004670
20CG4642Y

- 20004690

200047LC
20004710
20084724

20C3473¢

20004740
20004750

"209C4760

20006770

20004780

20004790
200048G17
200064810
20004820
20004870
260064840
20604850
20004860
2GoCu87p
20£34883
23004890
20ccuace
2GLGu910
20004920
20404930
268349437
20004950
20004960

- 20604976

20004980
20C6049090
20005000
206351313
20CC50620
20CC503C
2006504640




[« Xz X3 X2 B2

IF

333

100

160
1590

101

102

103
104

140
200

500

300
301

400

SURRDUTINE GETPHI(KFXsXPHI,PHI,SUMPHI). . . .. .. .- -

DIMENSION XPHI(G1),PHI(01) 20005GCA0
COMMON 7 CV1 / IP(12),RP(12),TMP(10) 20005070
COMMON 7 SV2 7 T(100, 10»,30(100),aLn(1uy,ULn(10),00(10) 20005080
COMMON 7 CV3 /7 M,N,NCF,PHIT,UZ,USP,USM,EKO,MPLUS . 200850090.
« . 20005160

(KFX) 1. +6Te 0s EVALUATE KFX(THL F(X)e . .. o momeeom . —-20005148..
2. JLTe 0, EVALUATE FX(1) TO FX(IFX), (IFX = =KFX). 20005120

3. .EQ., 0, INVALID KFX *¥#¥ UEP,. . 20065130

, 20005140

IF(IP(6) EQ. 1) WRITE(6,999) . .- 20005150
FORMAT (1H=, 124X, AHGETPHI) ‘ 20005160
L . . .. .. .. 20005170

IF(KFX) 100,300,500 20005180
SUMPHI =PP(12) 20005190
I =1 ~ 20005200
TF(T+KFX) 150,150,400 . . . 20005210
IF(T.GT.4)G0 TO 140 : 20005220
GO TO (101,102,102,108) I . b s 20005230
IF(XPHI(I) oLT 4. 0CCL) GN TO 140 20005240
PHI(I)= 0,30 + 0.006*%XPHI(I)**0.95 20005250
Gn To 200 20005260
PHI(I) = 0.,0038*XPHI(T)**¥0,96 20005276
GO TO 200 20005280
PHI(I)= 0,006¥XPHI(II**0,90 .- . . % e omee e oee 20005290
GO TO 200 - 20005300
PHI(I)= 0.015*XPHT(I)**0.909 20005310
GO TO 200 ‘ 20005320
PHI(I) = 0.0 20005330
SUMPHI = SUMPHT + OHT(I) 20005340
IF(KFX.GT,0) RETUPN . . 20005350
T = I+t 20005360
GO TO 160 20005370
SUMPHI = 0.0 20065380
1 = KFX 20005390
G0 T0 150 . 20005400
WRITE(6,301) S L . 20005410
FORMAT (1H1,25HKFX = 0 IN GETPHI ) 20005420
CALL EXTIT 20005430
RETURN 20065440
END _ . 20065450
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SURPNUTINE TIMITA(NOF 4 MyM) . 20CC5LED

n 20(:05L70
c THIS SUAPNUTINE NOPTES THE A MATRIX ©ROM TA®E T0O DISC 20005487
c AND STORFS THF /N AND CO APRAYS IN CAPL, TAPF3 IS ASSUMED 26CC54692
i TN RF THF TAPF AND TAPEZ IS THE DISC FILE, 20060L5S5¢CL
c ’ 2CCG551¢6
COMMON /7 V2 7 TCIC0,10),RNC1520) ,RLOML M ,ULN(10),50(10) 20005520
COMMON /ROWTYD/ TPOWTP(1131) 20605538
DJIMENSTNON AJ(100) 20005540
PEWIND 3 . 20CCH57¢

C PEWINY 9 20005580
PEAD (9,100 QUMY ,NhUM? 2070055493

133 FNRMAT (AL,1uX,A8) 20°L56LC0
PEAD(ILLO0) (TPNHTP(J) yJ=1,M) : 20665610

4OC FNPMAT (T12) : 2665620
NN 10 T=1,N : 26795630

READ (9,200) (AJ(J),J=14M) - 2000564LC

200 FORMAT (F12.4) 20C05650
TF(FOF,93) 10L0,y 2C ' - 20005660

20 IF (TJNEN) 60 TN 4C . 20305674

no 3¢ J=1,M ¢G095680

33 BN(JY=AJ()) 20GC569¢C

Lo TF (T4GT.NCF)Y GO TN &C ' 20805700
AJ(M)=CO(I) : 26uE5710

DO 55 J=i,M ‘ 202e0572¢

55 T(J,T)=AJC)) 20C05730

6C WRITF (3) (RJ(J) s J=1,4M) 20105740

c WRTITE(7,1) (AJ(D) J=1,M) 2CL¢gs5753
1 FORMAT (5F15.5) 202CH762
e WRITE(6,4,2) (AJ(J),J=1,M ' 20605770
2 FARMAT (1X,5E15,.5) : A 20005780
10 ONNTINUE ‘ 20500579,
TROWTRP (M)=3 20005809

TN FTLE 2 i 20Ce5910
PETUPLN : 20CL5R20

1000 WRTTF (6,300) T 203254839
34) FNRMAY (* PRFMATYPF S0OF ON A MATRIX TAPE AT COLUMN *,I5) 20065843
STNPJJC?2 2062C5858

£ND 29G0536¢C

D-33




SUBROUTINE NXBRN(XT,SIGMAT,NXB)
COMMON / CV1 7/ IP(12),RP(12),TMP(10)
COMMON /7 CV3 /7 M N,NCF,PHIT,UZ,USPyUSM,EKD,MPLUS
NIMENSTON XT(001),BLT(10),CT(10),

YT(10),SIGMAT(100,4)

280058790
20005880 -

. 20005890

20005900
200C5913
20005920

DIMENSION FXi(iﬁ),FX?(iO),DIF(14),NDX(1‘) . e
10 CONTINUFE ' '
IF(IP(6) +EQ. 1) WRITE(6,999) _ _. e .-~_~m_u__.“,____UZﬂﬂﬂiﬂlﬂ
999 FOPMAT (1H-,124X,6HNXBRN )

.NXB = 0 ..
C NXBRN GIVES BEST BRNCH-CANDIDATFE FNR  XT(T)
DO 5 J = 14NCF e
FX2(J)= 0.0 :
FX1(J)= 0.0
DIF(J)= 0.0
NOX(J}= 0
BLT(J) =
CT(Y
CONTINUE
DO 20 J = 1,NCF -
YT(J) XT(J) = BLT(J)
CONTINUE
NFX =(-1) ¥ NCF
CALL GETPHI(NFX, XT,FX2,0MY)
CALL GETPHTI(NFX,RBLT,FX1,DMY)
CONTINUE .
IF (RP(4),NE.0)
¥WRITE (6455)
55 FNRMAT(1H0,10X, *DIFFERENCE =¥ ,1CXy *PHI(X)
¥ = (¥, 8X, 4HC (X)), hX,iH*,iZX,iHX,ﬁX,iH))
Do 3¢ J = 14NCF
DIF(S) = FX2(J).
1F (Rp(#) NE.O0)
* PRINT S0,J,0TF (J) FXZ(J),FXI(J),CT(J),YT(J)
FORMAT (1H0,I5,6F20.6)
NDX (J) J
CONTINUE
CALL GETASQ(NCF,DIF,NDX)
NXB = NDX (NCF)
RETURN
CONTINUE
END

-

=

SIGMAT(J,2)
SIGMAT(J,4)

20

40

PHI(LOHEp BOUND)

- FX1(d) = CTC*YTCI)Y . . .. .'._

50

-

30

1000

D-3k

20005940

. 20005950

200059640

.20005970

20005980

..2000659490..

20006000

.204606010

20006020
20005030

.200c6040
...20006D050.

20006060
20006070

. 20006080

26066090
2CG06100
284006110 .
20006120
20006130
20Cc06140
. 20006150
20006160

—— e ...20006170

20006180
20605190
20006200
20006210
20006220

e 20006230.

20006240
20006250
200062680
20006270
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TRACE - TF (1)

SURPNITINE PARPAMS

LABRELLEN £OMMON

CTOAMMON 7 CVL /7 IP(12),°D0(1?),TMD (1)

‘COMMON /7 CV2 7 TU108,10),0N(133) ,8L0(15) 2yULO(1D),00(19)
OOMMON 7/ V3 /7 MyNM NCF,PHIT,UZ,USP,1JSM s EKOyMPLUS

COMMON -/ SVL 7 TY(iic),X(11C),TX?(11C>,XZ(110),XCON(10).COST
COMMNN 7 CV5 /7 STOMA(10N,4),TSTG,IFTL

COMMON / V7?7 / NPHAST  NF1,CFX, INPT,NOP ¢NOPS  NEWXZ

CNMMON / CVR /7 NXPX,XK,MOROL,EKRL (25)

nAMMNN / CVS /7 PSTGL (25), NXR!(95),XNXBL(’5),8LI§T(25,131)

READ(S,10) (IP(1),T=1,12)
13 FORMAT (1216)
REWTNND q

2EAN(9,11) IP(1), IO(2)
FARPMAT (2I5)
IF( ENF, 5) 77777, 15

15  CONTINUE

IPS=LPIN,
TP 12=MXNNP

IPS=NMAX,
TP 11=1ICK,

IP1=N, IP2=NORA, IPI=NCF, TPH=MMAYX,
[28=I0TU, TIPA=TRAMAX, TP{{=JRMAX,

IP7=LPOUT

N - TATAL NN, OF VARTARI ES

NOBA = NA, NF 2NWS TN A=-MATPIX

NCF = NN, NF VARTAPLFS W/GOANGAYE=F (X)

MMAX = MAX. ND, OF CPNSTRATNTS FOP  JPLP

NMAX = MAX, MO, NF VABTARLFS FNR PP

LPIN =« IF (1) WRITF LD TNSUT FNP EANH DRORL =M
LPOUT - IF (1) WRTTF LO OQUTOYT FNP TACH PPORLEM
ICTU = TF (1) CONSTRAIM CNST=-F(X) LT. UG

TBMAX - MAX N0, NF ROWS IN RLIST
JAMAX - MAY NN, NF COLUMNS IN RLICT
ICK = TF (1) SET PRIMT = ,TPUR, IN JOLP

MXNOP - MaX, NO, OF LP OPNRS, SOALVED RFFOPV CALLING EXIT
READ(5,20) (PP (1) ,T=1, B)

20 FORMAT( AF12.1)

©P1=EPST, RP2=TMMAY, PD3I=THETA,
FBST - ADJUSTMENT FACTOR FOP UQ
TMMAX - MAX, BRR-EXCT TTME TN SECNNDOS

THETA = X(T) ZFPN RMOOFF

TPACE <NLUTTNN, USTING LPIN, LPOUT,
IF(C) SKIP ALL TNTE®PMENIATFE PRINT QUT

POYL=TPACE

AND TCK CNNES

TMMAX = RP(2)
NALL SET(TMMAX)

CALL PRFSEY

WRITS(6,30) (TO(T),I=1,12)

30 FNPMAT(141,2CHIMNTFGERP OARAMETERS =,1276)
WRTITE (6,40) (PP (T),T=1,5K)

L0  FNOMAT(1H=-, 17HPTAL DAPAMETF®S = ,6F {8, 8)
N = IP(1)
NNRA = TP(2)
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205062480
20CC62¢0)
20LC62CQ
20ifh31]
23806322
2GC3hT3C
20006340
20.3635)
2CL06360
2000A376
20CCR3PC
20026297

23036430

2n0G6410
20C66420
200064720
29CChL4L]

1200CHuL5)

20006460
200056470
20206489
26CN6LAY

.206665(8

20CN6510
20306521
26C0653]
20C0A5LE
20L0H55C
20006560
2L I657¢
203065810
26cLe59C
200c6600
20636610
22636h20
2000A620
20CCHAR4L0

- 2000665¢C

20C066¢60
206ih670
200056680
2nngheat
200606760
200066710
260066720
20366725
260G6741
2666752
20CG676L
20006770
20066782
2C000679aC
20Lce800
20006810
2Ccn6822
2CCCAR3Y
26006840




c
c
55
60
c
c
61
93
95
190
777
77777

NCF = TP(3) ' ' 20006855
M=NCF + NORA U SO : 20006860
20006870
IBMAX = IP(9) ‘ . e e . 20006880
o 20606890
READ(9,20) ( ULO(J)y J = 1,4NCF) i ... 200069CO
DN 60 J=14NCF : 20006910
IFQULO(Y LLTL0) ULN(JY = = ULOCLD) .. ..__.20006920
CONTINUF ' 20006330
REAN(5,20) (BLO(J),J=1,NCF) ' . . .- .
DO 61 J=1,4NCF .
e e e~ .._R0006950.

BLO(JS) = 0.0

WRITE(6,90) . e m .. 2D 0D G980
FORMAT (14-,25H X(J) LOWER-UPPER BOUNDS ) ‘ 20606970
DO 100 J = 1,NCF L - . ... ... eouDe9eD.
WRITE(6,35)J,RLO(Y) ,ULO(D) . 200806990
FORMAT (1HO 2%, I3,3X,2E42.44) . .. ... ... .. 2ov0g7oo0Q
CONTINUE _ . 20007010
NOBOL = 0 . o e il i za.o2UDOTOZ20
RETURM . . 200807030
CONTINUE R . L 205070460
STOP 00001 ' : 20007650
END . . . ....20007060

———— me e — - — © et e ——— v ——— s s At s he 4w s e
- — P - ——- -
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DD
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O

tRE

13

14

SURPAYTINE PdOE

LASGELLFD MM

caMMnn /7 VL /7
raoMMny 7 VY2 /
aaMMNN /4 Oy
COMMON / T4/
nNMMAM 7 oy /
cAMMAN /Y7 /
roMMnN /7 nys
COMMON / YA 7
IF(T2(R) 0.
FNEMAT (1H=-, 124
N=TD2(1)
MADA = TD(?)
NOF=I2(3)
TaMayY = To(Q)
JaMAY = T2(10)

NN 13 J=1,4NrF

£O(d) = C.C
/.NCJ)Y = 0,0
LNCJY = GG
CONTTNE

DN 15 T = 1,NN
9N 14 K=1,4
STOMA(T4K)=(a2
an(Ty = C.0

15 COMTTINUE

MEWY7=]
PHTT=g

U7 = 1.F+35
Use = 1.2+36
HSM = {,F+3A
COST=5.0
TSIN=0.C
NF1=1
GFX=3.0
mneT=r
NPz

MXRK=1
XK =3,.,9
NORNL =9

SFT

TP (12),R0(12),TM? (1))
TOLIIRL10)480(132) ,RLNIL Y L,ULNIL0),CN LD

My M NPF L OHTT U7, USP,USM ,FKD,MPLYS

IY(1106) $X(LL0Y,IX7(11N) ,X7(110),¥ NN(10),0NST
STAMA(197,6) 4, T3TG

NDHASFE JNF1 4 SF X, TNDT,MAD (NNNS  NEWXZ

MY NK 4 XK, MNBNL ,FK R (2F)

PSTCEL (25) 4 NXBL(25) ,XNXBL (25) ,BLIST(?5,171)

1) WPTTE(h,990)
Xy FHPOESET)

N 20 T =1, TAMAY

FXPL(T) = .7
OSTIGL(TY= 43
NYRL(T)= ¢
XMXRL(T)=N,0
N0 23
BLIST(T,J) =
TAONTTMUF

J=1,JPMAX
OoC
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20CL7C7¢0
26Ul TORE
253487295
2ndu71cl
200071135
20C(712¢C
2npc7170
26GO71L;
2000715%¢
2CLG71RG0
20007170
2ngt7r1y
2uft710:
acoelracce
2nrec721n
20LL 722

eengr22:

26CC7242
20007250
PREL72RT
2Cus7278
20006728¢0
2pnpo72eo0
206273.¢
27637213
20067220
203077%2¢
20367347
2000735
234607360
20CC7375
20007320
27437393
2ING74u4
200074173
20007420
225¢7472)

25067440

20C0C745¢C
2PL074AN
27037473
2TLC76AC
2007400
2noo7sne
25207519
253467528
eoGL753C
20007540
20257850

L0756y
20C0757¢C
200075480
2nc(750?
2LCC?7hRCE
200C751¢C
20007620
200C7/3C




RETURMN
END
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1.0
.

2¢

SUNPNYTINE REANTN

CAMMON / Lyl 7 ID(12) ,00(12),TMP (1)

9ATA SNNFO /7 GHEND /
PEWTNN 7

NG=DD ()

IF(NCL,EN.G) G0 TN 20

a0 19 T=1,NMC

BPEAN (5,4,109C) (TMP () 4J=1,R)
WRTTE(7,10N0) (TMR(J) 4U=1,8)
FNOMAT (A817)

CANTTMUR

WITTE(7,1(C) ENDED

Dl“TUQN

TND

D-39

26uC7hA0
2006C767¢
20007680
20600210
22597608
2neg77Le
2ucorric
20c07720
23:207723)
260L7745

- 20CC775¢

20N07760
23C1777¢
2C{07783




SURROUTINE SET(TMMAX) . . . . .l e - —— . 20007790
COMMON/TMX/ TMO,EXT 20007860 .
G A .- .20007810.
C SECOND GIVES JOB CPU FXECUTTION TIME IN 171000 OF A SECOND 20007820
c ‘ e o 20007830
CALL SECOND(TMO) 20007840
EXT = TMMAX + TMO - . L 20007850
RETURN 20007860
END - 20007870

D-L0




c

(9] o0

]

SURMUYTTING TARNUT(I™T)

LARTLLFD £aMMNN

an

1,3

575

1357

113
115

117

121

131
145
777

OOMMON / CVL /7 I9(12),°P(12),TM2(1,)
COMMOM / OV2 /7 TO1CC,10),80(400) ,BUN(1L),ULN{1D),BN(1()
COMMON /7 DV 7/ MyM NMF,PHIT,U7,U"P,USM,[KN,MPLUS
COMMAN 7 CVL /7 IX(1175)4X(115) 2 IX7(14C) yX7(115)4XCON(13) ,00ST
COAMON / CV5 / STGMA(100,4),TSIG
TOMMAN 7/ DV7 / NDHASE (NF 1 ,AFX,TOPT,NOP ,NNPS NEWXT
NNMMON / SYR 7 NYPK,YK,NABRNL ,FKAL (25)
COMMON 7/ VA /7 PSTGLI25) s NXRL{25) ,XNXIL(P5B) yRLTST(25,131)
IF (NI 57, 1) N Tn ag
650 TN 100
CAMTIMUF
TF(PP (L) ,ED, 0.0) GO TO 777
AANTTMNUE
WRTTE(AR,101) '
FAOMAT (1H1, 2OHTRPNUT « GENEPAL - TMFNPMATTON)
IF (TRT,NEL3) CALL TIME(R
WRTITE(65,106) U7 ,U<P
CQDMAT(1HO,6HH7r"ﬁr,1DF1ﬂ 746X, SHYSP =,19713 7)
IF (NSUX7,EQ.1)
¥UPTTE (64575) (IXZ(T),X7(1),1=1,4PLUS)
FNPMAT (7HOXZERND 7/ (7YX ,45(7H CA HTL,y42H =,F12,4)))
TF (TOT,FQ.3) GO 10 777
NEWX7=(
WRTTE(/,199)

EOPMAT (1433 10HSTOAMA (T, ) y13¥y5HPHS=R, 12X, 6HLW=-NND, 12X, AHUP =8N,

111X, 7HC-SLNPE)

N1 115 T=1,MOF

"JDITE(‘))j.l}) I, (STGMA (T,J) sJ=1 ’li)
FAPMAT (1H 46X, 12,7X,4F1R,5)
CONTTINUE

WPTTE(5,117)TSIG
FOPMAT (1HO,6HF (K) =,F18,5)

TE(TRTNE. 1)6GP TN 145
TF(MN3NLLE. L)
IT = NNRYL
N0 131 I=1,77
wQITF(ﬁ,i?i)I PSTGL (T) ¢ NXAL(I), YNXAL(I), CKQL(I)
FOPMAT (14=, RHNONF =, T4,HX,6HNNST =,F2(,5yHX,8HNX=RRN =,T4,&¥X,
1 7HY-BRN =,F20.6,FY,AHE(K) =,F2(,6)
CONT INUE
CONTINUE
QETYPN
NN

GO TN 145

D-41

26CJ3788¢
23507894
230079 ¢C
20CC791¢
2e8L792¢C
206679
2CL0794¢G
2CCL795¢0
20LC79¢6¢

25067970

2017983
2CCG799¢C

.2geesoce

2300R%1:
20008524

2CC08C7C

200C8040
20608L5¢
2tiLCBier
20083079
206G63C2¢L
20008¢6°¢0
230C81{D
26008115
20ug0812¢
200048120
294358145
26008155
20008160
20008170
20038184
200¢CR1aC
20¢632¢C¢
20CCR210
2506¢C822¢C
2000823¢
20008240
20GCR2SC
20008260
20268270
20CC8280
20008290
200038300
20009313
2acga3ac
2000833(
20008340
20C68335L
20uGR3R]
20003370
20008380




SUBROUTINE TIMEC . Cel e e e
COMMON / CV3 7/ M,M,NCF,PHIT,UZ,USP,USM,FEKO,MPLUS

COMMON /7 CVL 7/ IX(110),X(110),IX7(110),XZ(110),XCON(10),CQST_ .

COMMON 7 CV7 7 NPHASE,NF1,CFX,INPT,NOP,NOPS,NEWNXZ
COMMNN /TSH/ NSHHW
COMMON/TMX/Z TMN yEXT,TITLE (&)
c : o S B ——
C SECOND GIVES JOB CPU EXECUTION TIME IN 1/10:0 OF A SECOND
e . : ’ . .
CALL SECIOND(SECS)
XX= SECS = TMD
WRITE(6,666) XX

CALL TABOUT (3)
CALL BBCAV?
RETURN
END

100

D-k2

666 FORMAT (12HOFXCT-TIME =,F9.3,84 SECONDS). e e e
IF(SECS +LT. EXT) GO 70O 100
WRITE(5,667) '
667 FNRMAT(37H TIME IS UP...CYCLING TO NEXT PROBLEM)
MNC=(-1)*NCF
4446 WRITE(8,4448) (TITLF(T),I=1,4)
4448 FORMAT (4AL1D) o - . e e e
WRITE(B,4447) (IXZ(I),X2(I),I=1,MPLUS)
4447 FORMAT (T4y4X,F12.0)
WRTTE(B,44L47)IMNC,UZ
NEWXZ=1

IU——- (1 1] 1} F =] B

200608400 -
20008410.
20008420
20008430
20008440
20008451
26008460
....20008470
20008480

.. 20008490,

: 200085C0
e . .__..20008510
' 20008529
20008530
20608540

. 20008550
20008560

— 20008570
20008580
20008590
20008600
....20008610
20008620

e e . 200086 30.

20008640
20008650

\ —— e e —h i o ————— o — o —




CAMMNN
CAMMNN
£0MMNN
COMMON

COMMNN
CAMMNN
COMMNN

COMMNN
COMMNON
COMMNON
COMMAON
COMMON
G NMMNAN
COMMON
CNMMNN

TA1=1
TA2=2

MaP=7
PEWTIND

TNPUT=3

SURRNYTTNE LP (MPOWS,NENLS ,NCHGS)

/7 CV1 7 TP (12),RD(12),TMO (1) .

/7 CV2 /7 T(120,12),8N0(152),ALN{1.),URS(13),C0(10)

/7 OVG 7 I CI10) o X (110, TX7C110) 4 X7C(110) 4 XCON(1D),00ST

/7 CV7 7/ NPHASE NF1,CFY,TOPTNNP4NNPS,NEWXZ

PHS TO TNDUTM+1

/PHS/ RHS(150)

AJ(AS MUCH AS PNSSIBLE) QVER INPUTM+1#¥2 FNR fNRE COLUMNS
/CORE/ JAPFJ(101)4,JAC1L01) ,JAK(L01)Y,A0(110C00)

/A7 ALPHAC(L1C1)Y 797 QETA(101) /C/ GAMMA(1D01) /07 DELTA(101)
/NJIS7 DJLLT)

TROWTP (INDHTM+1) NAME(TNPUTM+INPUTM+Y)

/ROIWTYD/ TPOWTP(101) /NAMES/ NAME(6(00)

717 MyLy,MOL MO UNT,ICNST, TN, TPHASE ,JRHS, IO

JLIMS/ MAXTRPY 4NTRY, JNCNRS JNOCRMAX,NSCAN

/ISTATE/Z JPNSGTRON,JCOLyJOUT,ITRNGNREJGNPTIF,NDJS

/FILES/ TR1,T82,TMAP

JINPUT/INPUT, INPUTM,TNOYTHN

/80UNNS/ ROAUNDS(130),T8DS (167) 4 NRDS

/PARAMS/ TWAX TTNINV, INVF 4 K1,K24K353Kl44KS

COMMON/TIXX/TIXX(1GC) /7XX/ XX(16C)

Coom=- THE R NRIGIN IS MNVEDN NOWN THE A.J SPACE --IGNORE STZE
PEAL A(100)
EQUTIVALENCE

(AJ,%)

CALL MSSG(4LOHLP/LNNG/5-GUB CYOLIS )
Co=e-- FILE DEFINITINNS

TNPUT

CALL FTNRIN(1,1,TR1)
CALL FTNRIN(1,1,T82)

C----=SET LENGTH OF AJ SPARE IN NWAJ
NWAJ=1100N .
c
c
c
c
c
c
c
¢

ICNST=INPUTM=MPOUWS
JRHS=TNPUTN=NOOLS
NBDS=NCHGS

DO 1C T=1,N8DS

, 1ADS(I) =1
10 INUNNS(I)=URS(T)

Cmmm=m MAPOUT AFTER TMAY, QUIT AFTEP KS CYOLES
TMAX=20C. '
K5=20)

Cmmmm- XCHERK BFTWEEN CYCLFS N5SJD TO NNNAT INCREMENTS K2

K2 =

K4=100
K=0

D-43

o

2003660
20008670
25008685
200G6RAA)
2CC087CC
20008710
29608727
20CC8733
2000874¢(
200087510
20CCA7RD
20668770
206087840
20008790
2060880¢
200088135
200c882¢
20008830
20008849
200C088s)
20009860
20008370
26C3R88¢
20CCB890
20G0839¢C0
20008913
200048922
2060893¢C
20508940
200CRASC
200089¢€0
2000897¢
200 C089RG
2000899¢
20003000
2000901¢C

2CC69029

2000902¢C
200C9C40
20C09CKS
20009060
20009¢C70
20009CAL
20003ya0
282C€91:0
2000911¢C
26C0912¢
20009130
20C09143
200 0915¢C
2006916C
20009170
20¢g918d
20009199
200092(¢
20009210
20609220



- we ‘w @ v v

-— e e w v s

OO OO O

P I R

30C
43cC

Kb=1 20009230
PRINT L ONTROAL K3 20009240
K3 =10 200092510
K3=5%7%11%13 20009260
IF(IP(R) NE,1) K2=K3/5 200609270
TF(IP(7).FQ.C) KI=13*%7 200092R0
IF(PO(L) ER.N.0) K3=1 20092490
2060C93C0

20009310

200069320

201009330

29009340

200C93%0

20009360

20009379

200€93380

200¢93ac

20069400

2609410

PRNGPAM VERBS 20009420
CALL SETye 2663430
WRTITE (A,993) IPNWTP 20o09uug
FORMAT (* NUMP I2NUTO*/(1X,50T1)) 200GC94650
M TS NNW ACTUAL NNM=RUR ROWS, L IS NN, NF GUR ROWS NWAJ IS AJ SPAC20003460
MO =M+ 20009477
NPTTIMIZE CORE CNLUMN STNRAGE 2CGC094R0
INPG=NWAJ=-M*¥M 20009490
NCRMAX=MINQ( 98,INPG/M)~ 3 20009500
CALL MAPIN(R(TORG)) 200069510
FNRMAT (//% LP PRNPLEM DATA FOR THIS RPUN # 20663520
/% NON=-GUR PNWS * 'I6 20003530

A GUR-RNNWS * T6 20009540

/ ' 20009550

/% LNGYCALS * 16 20009560

/% TOTAL NOLUMNS*® I6 20009570
/% MAX IN CNRE * 16 20009580

/% INVERT FRFQU.* TI6 * CYCLES* 26009590

/% MAX RUN TTME * Fp * STCONDS* 20C09%AC0

/% MAX CYCLES * Ih * TTERPATIONS® 20609610

//77) 20609620
WRITF(5,250) MyLyMO,MT,NCRMAX, INVF, TMAX,K5 23349630
IF (INRG.GE.2*M) 6NTN 301 20009640
CALL EPPNR(LAHLP--TNSUFFTCIENT SPACE STATED TN NWAJ ) 20669658
CALL ESCAPE(R(IONRG)) 26609660
CALL INVERT(B(IN®G)) 20009670
CALL PRIMAL(R(IORG)) 20009680
ITNTNY =0 26009690
CALL TNVERT(B(IORN)) , 200609700
IPI=INRG+IPT-1 20009710
DN 500 J=1,NT 230097290
CALL INCJ,AJ,0) 20309730
NJCIY=DOT(M,R(TPT),AY) 20009740
IPI=TOT-TORG+1 20009750
WRITF(6,501) (JyNJ(I) JNAME(J) ,J=1,NT) 2C43C97e0
FORMAT (¥0)J VALUFS FOR FINAL SOLUTION CNLUMNS*/(T10,E12.4, 1101) 26009770
CNN PHASE 2, NP UMROUNDEN OR NO FEASTBLE SOLUTINN 20609780
CONTTNUF 20009790
CALL MAPAUT(R(TIQPGH)) 20109800

D-L4




: MYAR=TNDYTMENNHGS
' nn agd T=1,NVAP

! IX{TY=TXX(T)

! 203 Y (T)=XX(T])

; rNST=z=-1FTA(ICNST)
’ 7776 ©STUON
: FND

D-45

200659810
20009820
2C3C987%]
200659844
20CCI3A5C
20nC9860
20009875




FUNCTION BOUND(J) e e i e e 201009880
COMMON /BOUNDS/ BnUNDSMOO),IBDS(iUO) NBDS 20009890
COMMON 71/ M,L,MPL,MC4NT, ICOST, IP,IF'HASF.JRHS,IPI e e —w. 2D 009900
COMMON /NAMES/ NAME(1G0) 20009910
PICKS UP BOUND FROM PACKED LIST,EITHER . FINITE OR. igo%*35_ . .. 20009920
BOUND=1,.E70 20009930
IF(JeBTLNTY RETURMN . L i it e e - 20009940
IB=NAME(J) 7100000 20009950
IF(IB.LE.0+0R, IB.GT.NBDS) RETURN e e e e e e .- 20009960,
BOUND = ROUNDS(IB) 20009970
RETURN ) o e e - . . ....20009980
END 200099990

—n o - - - - ———— et - - o i b A e ot =




SUSROUTINF TOLUMM(JCOL,B)

Coo=-= GUR VERSION APPIL 20-71
COMMON  /MNVES/ THETA ,,BNNJ,NMAX, PRMLER,DUALEP
CNMMNN
CNMMNON
G OMMON
fOMMNN
COMMON
COMMNN
~OMMON
C.AMMNN
LNGICAL
PEAL R(1)
KEY (T)=MOD(NAME(T),10)EQet
NPKT(J) =MD (NAME(J),100000) 710

/TOLS/ DJTOL,,ZERO,PIVTOL, STNL,PERTAL,DERTOL
IT/ MyLyMPLMC,NT,TCOST, I, TPHASE JRHS,IPTY
JLIMS/ MAXTRY,NTRY, JNCARE ,NCRMA X, NSCAN
/87 ALPHA(101) /8/ BFTA(1 .1) /C/ SAMMA(101)
/CORE/ JARPFJ(101),JA(131) ,JAK(1:1),A0(1330)
/NAMES/ NAME(160)
/NJS7 NJUCe)

BASIC, ATRND,NULL ,KEY

NTRY = 1+NTRY

MAXTRY=NCRIMAX

IF( NTRY.GT. MAXTPY) 60TO 1

IF({ UNCORE «NE,0) 6070 5
Crewe- CHECK FNP MNPE COLUMNS ON DISC

1 CALL NTISC(B)
NTeY = 0
NNJST=NDJS

IF( UNCNPEL.ENLO) 6070 1C0

Crom=- PrepnIfE
5 JORG = %
Commm- NN POTRING TF REJENTS NR JUST PRTCEDR DISA
IF(NREJNE,LO «0OR, NTRY.EQ.C) GNTO 50
Cooma= PRICE NUT SOLUMN .
00 4% J= 1,JNCOPF
DI =NOT(M,R(TIPT) L AN (JORG))
49 JORG = JNRG+M
c . '
C-=-===NNW FIND BEST COLUMN IN CNPE, NNN=-BASIC NR RNUNDED
60 DMAX=)
NDJS=0
JOKTN=(
BDIKFY=Q,
N0 RO J=1,JINCOPE
IF(JARF J(J) «FEQ. 1)
JPNS = JA())
JTYPF=MND(NAMF (JONS) ,10)
TF(JTYPF,EQ.2) GNTN /Y
IF(JTYPE.EQ. L) GNTN /Q
IF(JTYPEEN.0) GNTN K
JPKT=NPKT(JPOS)
TF(JPKT ,FR,.0) GOTN 66
TFJPKT . FQL.JPKTO) GOTO S5
JKEY=KFYFND(JOKT)
C---==NEW PAGKET STA®TED, FINF KEY AND KEY PPIAE
IF(JUKEY.FQ.0) GOTO 67 :
PIKFY=DJ(JKEY)
JoKTN=JoKY
N=NJ(J)

VECTNRS TN CORE

GNTO 60

55
D47

/STATE/ JPDS, TROW, JKNL,JNYT, TTRMyNREJ,NPTF,NDJUS

/07 DELTA(131)

Cow=m- CHECKS COALS IN COPE, TF NNNE GETS SOME, IF SOME FINDS BEST

200400¢¢
20610010
20010020
20613630
20010044
20010050
20010060
23012670
20010080
206013090
20610100
25515113
20013128
20610130
20010140

239013150
20010169
20010170
20010180
20015199
20319260
20610210
20€10226
20510230
20610240
20610250
20010260
20010270
20010286
20010290
206163CC
20110317
2001032¢
20010379
20610340
20010350
20013360

"24t1037¢

20010388
20010390
200104603
20010410
2001042¢C
20010430
20013440
2031045¢
20010460
20010470
200613480
20013499
200105C0
20010510
2061152¢
2001953¢C
2001054G
20010550
2001035A0



IF(JTYPE.EQ.3) D=-DJ(J) 20010570
TF(JPKTWNELQ) D=N=PIKEY__ __ _ e 20010580
IF(D.LT.-ZERD) NDJS=1+NDJS 20013590
IF(D.GE. OMAX) GOTO 60 - e . 20010600
DMAX =D 20010610
JeoL = J i e mem - 20040620
CONTINUE _ 20010630
NCORE=JNCORE . . ... .. .. .. 20010640
RESTORE COUNT OF NDJS FROM CHECK IF JUST DONE 20010650
IF(NTRY.EQ.0 +AND. NT.GT.NCRMAX) NDJS=NDJST e e 20010660
IF( DMAX.LT.=-DJTOL) GOTO 70 - 20010670
CURRENT COLS NO-GNOD, QUIT IF THESE ARE BEST .. . _ .. . ....._.... 20010680
IF( NTRY.EQ.0) GOTO 100 20010690
G070 1 VU —— - 115 1T 4 1
, . 20010710
RETURN WITH COLUMN INDEX e e . 20010720
RETURN 20010730
o : - - e o . €O010780.

NO GODOD COLS, OPTIMUM 20010750
JCOoL=0 = e e ——— e e e 20010760
SAVE OLD COLUMNS 20010770
JNCORE=NCORE ... ..20010780.
. RETURN 20010790
. o .-- 20010800
END 20010810




SHUBPNUTINE DISC (R)

c PEVISED 10/71 :
o CHECKS OTSA FNR COLUMNS, ACCEPTING 1/NBCH, IF NOT ALL IN COPE,
c RETUPNS JNTNRE COLUMNS AND PRIGES, 0P JNTORE=Q

R PACKFTS CAN TN RF TINTFP-MIXED WITH SOME LOSS OF EFFICIENCY

c NUS TN MULTIPLE KFY SEAPCHES

COMMNN /17 M,L,MOL,MC,NT,ICOST,I0,IPHASFE,JPHS,IPT
NOMMON /STATE/Z J2NS, TROW,JCOL,JOUT, TTRN,NREJ,NPIF,NDJS
ROMMAN /TOLSZ DJTOL, 7ERN,PTVTIL, STNL,PERTOL,NERTOL
AOMMNN /PARAMS/ TMAX, TTNTNV, TAVFE ,K1,K2 4K 3, Kl o ITNCHK
COMMPN /LIMS/ MAXTRY,NTRY, JNCORPE yNCPMAYXY ,MSTAN
COMMON /CORE/ JAPFJ(101),JA(101) 4JAK(LC1),A0(130F)
COMMAN /3ASTS/ IRASTS(101) ,KFYS(1(1)
COMMNON /DJS/ NJ(100)
COMMAN /NAMES/ NAMT (100)
INTEGE® PKT,PKTO
RFAL 8(1)
LNGTCAL BASIC,ATRND ,NULL ,GHFK
NPKT(J) =MDD(NAME(J),101539) /13
NULL (T) =MND(NAME(T),10) .£Q.0
C .
Comm=- GHECK FNR AN TNVFPT (  TTRN.GE.ITNINV)
CALL INVERT(R)
c
C----=ALL TN CNRE, NCPMAX SET IN LP
IF( MT.LT,NCPMAX) GNTO 200
C-----ACCEPT 1 CNL/NBCH COLS, BFST AT TORG, NEW AT JOPG, (ICOL,J"NL)
NRCH=NT/NCPMAX /4 +1 :
NDJS=PKTN=JNCORE=(
JARG=Q
Jent=1
I0RG=M
1C0L=2
NANRF=2
CALL TINPNS(JNT)
NRCHS = (NT+NBCH=1)/MPCH

nn 1005 JBTH =1, NM3CHS
DUNLD = 1,E35
DN 117 JFACH= 1,NBMAKH
C====-<BATCH CYCLE, NEXT CNLUMN JNT
JNT= {4MOD(JMT,NT)
JTYPF = MON(NAME (UNT),;10)
Commm- SKI® NULL, BASIC 0R KEY COLUYNS
© IF(JTYPE,EQ.2) 6GOTO 100
IF(JTYDF,EQ. L) GNTN 100
IF(JTYPELFQ.0) 6OTHD 109
c
C-=---~TF IM A GURB PALKET, GET KEY
PXT= NPKT(JNT)
IFC PKT,FQ.0 ) 6070 20
IF( OKT.EN.PKTO) AOTO 20
Covmm- USF AN UNUSED KFY SLNT
JKEY=KFEYFND( ()
TFUJKFY.NE,0) GOTN 15
10 NCNRE={ +NCNRE
JKEY=NNNOF

70N108°0
20714830
20510843
20010850
20010860
20013R73
20010887
20801CRQ0
2001¢9C0
29G¢1J9130
20010929
2001093¢C

204510940

20219395)
20310989
200610970
20010970
20010990
200110608
20511010
20011020
20011030
230110430
203011050
200110490
20011070
20C11080
20011990
200111(¢0
20011110
2301112¢
20011130
20011140
20011150
200111€¢0
20011170
20011180

"20011190

20011260 .
20011210
20011220
20011230
20011240
2001125¢C
20C112¢0
20011770
20011283
20011290
20011300
20011313
20011320
20011330
20011340
2CC1135¢C
20011360
20011370
20011 3R0



c
c

e cam Bmme. o Ny e s —_— e +4 MhBrams S ¢ - oo 4.

M¥JKEY-M

15 KORG=
CALL INPCKD(KEYS(PKT)/100,AJ(KORG+1)JKEY) _ .. .. mtimme e - 20011400
DJ(JKFEY)= DOTS(M, B(IPI),ﬂJ(KOQG*i) ) 20011410
PKTO=PKT . N ——] 1] 1S & Y2
20011430
----- NOW GET CILUMN ANMD DJ. . - — e . 20011440
20 CONTINUE 20011450
CALL INCINT, AJ(JORGH1),. JCOLY . _ ... . . . . 20011460
DJCJCOL)Y="DOTS(M,R(IPT),AJ(JORG+1) ) 20011470
. , : e -29011480.
----- CNRRECT FOR PACKET AND BOUND EFFECTS 20011490
DJNEW = DJ(JCOL) : : - e+ eemne e -~ 20011800,
IF(PKT NE,0) DJUNEW = DIUNEWH = DJ(JKEY) 20011510
IF(JTYPEEQuIVDUNEW ==DINEW . . . . — -~ 20011520,
IF( DUNEW.LT.-ZEPD) NDJS=1+NDJS 20011530
-~ ..-.20011540
----- SFLECTION STAGE INTERCHANGE BEST FOR NEW 20011550
IF(DJUNEW.GE,DJOLD) GOTO 100 e e - 20011560
DJNLD=DJNENW , 20011570
I=ICOL . e - .- et om e e e e e 2011580
ICoL=JcoL : 20011590
JCoL=I — -.20011600
I=I0RG 20011610
IORG=JORG e -...20011620
JORG=T 20011630
100 CONTINUE e o e e —_— —— — — 20011640
20011652
IF( DJOLD.GT.=-DJTOL) GOTO 999 - - 20011660
20011670
----- PRESERVE THE BEST - e e 20011680
JNCORE=1+JNCORE . 20011690
NCORE=1+NCOPRE _. _ . - —_— — Sy -4 |1 1§ & W 4111 B
ICOL = NCORE 20011710
IORG = M*ICOL-NM e e . 20011720
939 IF( NCORE.GE. NCRMAX) GOTD 110 20011730
1000 CONTINUE —— - .- .20011740
110 CONTINUE ' 20011750
IF(JUNCORE.NE. 0) JUNCORE=NCORE-L . . . _. S |} } K ¥ 4 Y |
GOTO0 500 20011770
A - -—- 20011780
°°°° ALL IN CNRE CASE, READ AND PRICE . 20011790
200 IF( JUNCORE.EQ.0 ) GOT0250 - .-200118460
JNCORE=D 20011810
GOTO0 500 - - - - 20011820
20011830
250 CONTINUE - 20011840
JORG=0 20011850
DO 300 JUNT=1,NT - cem—, . ..20011850.
CALL IN(UNT,AJ( JUNPG+1) ,UNCORE+1) 20011870
TF{ NULLGINT) )6OTO 300 - e it e e 20 011880
JNCOPE=1+JNCORE 20011890
DJC(JUNCORE) = DOTS(M,B(IPI), AJ(JORG+1)) - -. 20011900
JORG = M+JNORG : 20011910
300 CONTINUE .--20011920.
6070 500 20011930
e e e = - U i § & & £ LY 1 58
~====DIAGNNSTICS IF K3*23 20011950
580 CONTINUE - - 200119860

D-50

20011390




IFC MNN(KI,23)NELC ) PETURN

WRITE(H,501) (JA(GJ), DJMJ),y J=1,yJNCNEE )
531 FORMAT(* DISC-PROVIDEN*/(8( IS5, E13.2 )) )
CPETUPN y :
END
D-51

2001197¢
200119890
200119490
200120¢C0
20012010




200

FUNCTTON DOT (MyXyY) _
INNER PRODUCT OF X AND Y
DOUBLE PRECISION SUM

REAL X(1),Y(1)
SUM=0.0
DN 100 I=i,M

IF(Y(I).EQ.0.0) GOYO 100

SUM=SUM+X(I) *Y(I)
CONTINUE

DOT = SUM

RETURN

SINGLE PRECISION VFRSION FOR SPEED . . . .

ENTRY DOTS
NNT=0.0

Do 200 TI=1,M
DOT=DOT+X(I)*Y (1)

RETURN
END - . -

20012020

20012030

e e 20012040

20012050

e —-20012060.

20012070
20012080

20012090

Cew. .. .. 20012100

20012110

e - €0012120

20012130

e e 20012100

20012150

e 20012160

20012170

e ——.. R0012180.

‘20012190

e e —£0012200.




vt et ol KA ik o 5 G4 e by N e

- -

' COMMON

SURRAUTINE ESCAPE(N)

-==GlR VERSTNN APRIL/71
/PARAMS/, TMAX , TTNINV, TNVF ,K1,K2 K3y Kb ,K5
JLIMS/ MAXTOY  NTRY ,, JNONRE ZNAPMA Xy NSTAN

JT/ MyLyMBL MO NT, IONST,, I7,IPHASE 4JPHS, IPT
JOASIS/ IRASIS(101),KEYS(1EL)

COMMNN
COMMNN

£AMMON
£ OMMON
CNMMNN
fOMMON
COMMON

/NBMES/ NAMF(100)

JCNRE/ JAPFJ(101),JA(131)
/DJS/ Do)

DATA AALPHA/SHALPHA/ JARFTA/4HBFTA/,AGAMMA/GHGAMMA/,APT/2HOT/
AJAREJ/SHIAPFY/ JAJA/2HIA/ o ANBMF/ LHMAME/, ABASTS/GHRASIS/

DATA
NATA ANTLTA/SHDELTA/,ANY/2HNI/,
COMMNN /RHS/ RHS(100)

MOKT (J)=MON(MAME(J) ,1C0000) /1)

2 JOK(1(1),0.5010C0)

AKFY/3HKEY/

fALL MFSSG(LIHESNAPED AFTER NYMP OF L® SYSTEM

- ANAMFP
(NAME(J‘,legNT)

WPTTE (R y3)
WRITE (642)
WRITF(643) ABASIS
WRITE(6,2) (TIBASTS(J) yd=1,M)
WRTTF (hy3) AKFY

WRTTF (6,2) (KFYS(I),T=1,L)

WRITF(6,3) AJA

WPTTE(6,2) (JALJ) 3J=1,INCNPE)
WRTTE(6,3) AJAREJ

WRITE(6,2) (JARFJ () ,J=1,JINCORD)
WRITE(H,3) AALPHA

WRPITE(641) (ALPHA(J) ,J=1,MPL)
WRITF(6,%) ARFTA .
WRITE(6,1) (RETA (J),J=1,MPL)
WRITF(A,3) AGAMMA

WRTTE(6,1) (GAMMACJ) ,J=1,M)
WRITE(R,3) ADFLTA

WRITE (A, 1) (NELTACI) yJ=1,M)
WRITF(5,3) ANJ

WOITF(6,1) (NJ  (J),4J=1,JNCORE)

FOPMAT (1H ,10GF12.5)
FNARMAT(1H ,10T112)
FNRMAT (140,A11)
CALL MAPOUT(B)

--CAUSE A OUMP
I=0
WRITE(D) I
QETUPN
END

"D-53

/87 ALPHA(101) /B/ SETA(101) /C/ SAMMA(L01) 7D/ DELTA(1C1)

20012210
20312220
25012229
20012260
20012250
2061226C
20012270
20C1228(¢
20012290
20012300
20012310
26012320

. 28C01233¢

2G351234LG
202123%L

20612360

20012370
205123R3
2301239¢
206G1240C
20012410
20%12427
20C01263C
200124LC
20012450
20012460
2301247¢
200124920
20012490
20012540
2CG12510
20012524
20012520
25112540
20u1255%
20G01256C
20012570

© 20012580

20C1259)
20012500
20012610
207212620
20012626
29512643
2001265¢C




SUBROUTINE EXITS = . 20012660 }
COMMON 7 CV7 / NPHASE,NF1,CFX,IO°T,NOP,NOPS,NEHXZ 20012670 2
Camm-- ORIMAL CALLS THESE ENTRY POINTS AT THE END OF EACH PHASE.  _ . . .. 20012680
e iain it B 20012690 :
ENTRY OPT1 . _.._.20012700 :
NPHASE=1 20012710
N RETURN . s . e am 20012720 :
P SNSRI S S S S S P ——mm—eee—- 20012730
ENTRY 0OPT2 . . R 20012740
NPHASE=2 20012750 ]
NFL = 1 . . L . _...enpi2760.
CALL STATUS({GLOHPRIMAL=-=-END OF PHASE 2--<0PTIMAL ) 20012770 :
RETURN = s i e e ) 20012780
Commmm-—emmmmamseceeemmmmes—c=esesmecoSSssosesooosessoosooooTIooToTT --==20012790 :
ENTRY UNBND . . . . e . ....2p012800
NPHASE=4 20012810
CALL STATUS (4NHPRIMAL--UNBOUNDED SOLUTION. IR N ... 20pi2s20 :
RETURN 20012830 i
D Rttt ottt oobodithd i Febrbtinvbuindabututioi bt :','.:t_:.-:_.:::r.'.::‘::.:.::::::::::‘:-_-_2.0 012840 @
ENTRY NOFEAS . . 20012850 .
NPHASE = 5 O o001 2860 '
CALL STATUS(LOHPRINAL-=NO FEASIBLE SOLUTION ) 20612870 ‘
RETUPN . . ....__206(012880
Cemmmcecmmmemmem—-eesssmmmosessssseesoSosomooosesSesSoos cemmecemmmen—== 20012890
END — R e i - _— o ____..28042900
D=5k [ —




Commne

C-==--=-BNUNN VTOLATED,

55

60

SURARNUTINE FEASCH(R)

~-HUR VERSINN APRIL/71

GIVEN CURRENT IMVFPSE 3, PHS,
COMPUTES CURPFNT SOLUTINN BETA,
IF RSTA TNFEAS,
COAMMNN
COMMON
COMMNN
COYMMON
L AMMNN
r.OMMON
COMMON
G OMMON

MO,
/PARAMS/ TMAX,ITNINV, INVF,K1,K2,K3yK4,K5

/BASTS/ TAASTS(101),KEYS(101)

/A7 ALPHA(101) /R/ BETA(101) /C/ SAMMA(101)
JT/ MyLyMPL MO NT, TCOST, IR, IPHASE yJRHS, TPT
/CORE/ JAPFU(101),JA(101) ,JAK(1L1)4AJ(100C)
/TOLS/ DJTOL,ZERO,PTVTOL,"TOL,PERTNL,DERTNL
/RNUNNS/ ROUNDS(100), T30S (100) , NBDS

COMMON /NAMES/ NAME(1G0)

COAMMON /OHS/ RHS(100)

LNGICAL KEY

RPEAL 3(1)
NDKT(I)=MOD(NAME(T),103003)71)

ITP (J) =MOD(TRASTS (J),1C0)
KEY=.FALSE,

NN 1G T=1,M

DELTACT)=0.0

DELTA(M) =140

COMPUTE EFFECTIVF RHS TN GAMMA USING
DN 20 T=1,M

GAMMA(T) =4GAMMA (T) +PHS(I)

CYCLE FLEMENTS OF SNLUTTON

NPTF=]

SUMIF=0.

BNNJ=1.E70

INRG=1

MMy =M=t

DD 100 T=1,MM1

SUM = DOT(M, R(IOPG), GAMMA )
BETA(T)=SUM

TORG= M+INPG

JOUT= IBASTS(T) /150

IF(NRNS,.EQ.0) GOTO 5¢

CHERK XJNUT LESS THAN BNUND

BNNJ = BOUND (JOUT) »
IF( SUM.LE.RNDJ+7FRO) GNTO 5§

IF (MON(K3,13) (EQ.() WRITF(6,101)
CALL SFTAND (JOUT)
META(T)=8FTA (1) -RANDJ

GNTN 60

CHESK XJNUT PASITIVE FNR NON-FREF PNNS
IFC ITP  (T).EQ.T ) G6OTO 100

IF( AETA(I).GF,-7€PN) GOTO 133
INFEASTALE, ADD
IF(MOD(K2,13) ,EQ. L) WRITE(K,101) T,JNUT,SUM,BNDY
CONTINUE :

CALL SETRNR(-JOUT)

RETA(I)= =BETA(T)

NPIF=14+NPIF
JPKT=0
TF(JINUTLLELNT)

I,JNUT,5UM,8NDJY

JPKT=MPKT (JOUT)
 D-55

KEY + BOUNDS ALRFADY

KFEY AND BNUNDS TN GAMMA
NF INMFEASTALES NPIF,
ANDS ARTIFICTALS AMN RFVERTS TN PHASE-1

/STATE/Z JPNS, TRNW, JOOL yJNUT,TTRNGNREJY,NPTF,,NDJS

/07 DELTALAINY)

THERE

20012910
2001292(
20012930
20012940
20012950
20012960
20012973
200129R0
20012990
26013C00
20613010
20013020
20013030
20013040
20813650
20013060

‘enc1o7n

2z013080
200613C90
20013100
20013110
20513120
20013130
20013140
20C13150
20013160
20113170
20313180
20013190
20G¢132C¢
20013210
20C1322¢C
20013230
20013240
20013250
20013269

- 20013270
- 20013280

DEMAVE ROUND ANN TPEAT A5 INFFAS XJOUT

ARTIFICTAL TN KTLL ERPN™ AND PTVNT 1IN

200113290
20313200
20613310
20013320
20013330
20013360
20013350
20013360
20013370
20713380
20013390
20013400
23013610
20013420
260613430
20013440
26013450
20013460
20013470




TF(JPKT.NE.0) KEYS(JPKT)=KEYS(JPKTY-1 20013480

SUMIF=SUMIF+BETA(IY__ _ _ . — i e 20 0.1 3490
IBASIS(I)= 100’(100+JOUT+NT)+HOD(TBASIS(I) 100) 20013500
DELTA(I)= -1, : - e o et e ... 20013510
IF(JOUT.GT.NT) DELTA(M)=2, 20013520
CALL PIVOT(I,R,DELTA) : C e e+ e siee eenee - <. 20013530,
DELTA(I)= O, 20013540
DELTA(M)=L, e e e - 20013558
IF(KEY) GOTO 150 20013560
100 CONTINUE . L. e e et me -2 . . 20013570
101 FORMAT(* INFEAS--POH’IS' COL*IS* VALUE*E12.4* BOUND*E12.4) 20013580
$===-=CONSTRUCT COMPLETE SOLUTION FOR KEYS IN BETA(M#1)eess. ... .. ..... 20013590
IF(L.EQ.0) GOTO 151 20013600
BNDJU=14E70 .. . . L e e e e e .20 D01 3610
KEY=,TRUE. 200136220
DD 150 K=1,L ) .. e o e ... . 20013630
Cowme== CHECK PACKET HAS BASIC COLS 20013640
SUM= 0.0 e cee .. .-. 20013650
N3 = MnD (KFYS(K),100) - 20013660
IF(NR LEQ.0.) GN TO 415 _ . . iy A TR  § | b 1Y 41
C-----SUM BASIC COL VALUES IN PACKET K _ . 20013640
DO 110 I=1,M - , : e i e ... 20043690
Jens = IBlSIS(I)IiBO : 20013700
IF(NPKT(JPOS) EQ.K) SuM= SUH+BETA(I) S . ... .. ...20013710
110 CONTINUE 20013720
115 BETA(M#K) = RHSIM#K)=SUM_ _ . .. . .. . ot e e ..20013730.
TF(BETA (M+K) . GE.-ZERN) GOTO 150 . 20013740
Coew=- INFEASIBLE GUB, MUST BE ESSENTIAL, CHANGE TO BASIC ROW I . = . 200137590
JOUT=KEYS(K) /7100 20013760
IF(MOD(K3,13) «.EQ.0) HRITE(6,111) K,JOUT, BETA (M+K),BNDJ ... —. .- 200137730
111 FORMAT(* INFEAS--GUB*IS* COL*IS* VALUE*E12.4* BOUND*F12, 4) 20013780
CALL KEYCH(JOUT,I,®Y _ .. _ . .. ... U~ 1 ¥ 15 Bk ¥ 4L 1)
GO0T0 55 20013800
150 CONTINUE . . . .. ... .200138180
151 CONTINUE ) 26013820
Cowoew TOTAL INFEASISILITY ) o oo ... . ..2081383)
BETA(M) =g, 20013840
DO 160 I=1,MML o iim e e 201013850
IF(IRASIS(I)/100.LE.NT) GOTO 160 20013860
BETA(M) =BETA(M) -RETA(T) . e ... 20013870
160 CONTINUE ‘ 20013880
Com==- INDTCATE PHASE 1 . . : C e e ... 20013890
TF(ABS(BETA(M)) .LT.CTOL) GOTO 200 ’ . 206139080
IPHASE = § — PN N, o | § | 5 B 1-5 ¥ 1}
IF(MOD(K3,13).EQ o) HRITE(S,iQQ) SUMIF BETA (M) 20C1392g
199 FORMAT(* TOTAL INFEASIBILITY*E12.4* PHASEi COST*E12.4) - - ... 20013930
Ce==~=ADJUST 0OST POW IC AND ORIGIN IPI 20013940
200 IC = ICHST ; - S - .- .200139580
IF(IPHASE.EQ.1) TC = M : ' : 20013960
IPI=1+M*IC-MN et e e e e e e e 2004 3970,
(e PHASF 1 COST IS FQUALITY ZERO IN PHASE 2 . 20013980
IBASIS(M)=100*(IBASIS(M)/100) © . .. .- ... 20013990
IF(IPHASE.,EN.1) IRASIS(M)=IBASIS (M)+3 20014000
RETURN . . - .. .. .20014018

END 20014020




10

11

c
G--===NULL BASTS EXCEPT FOP FPFE POWS SAVTNG TY2ES

‘D=-57

SURRAUTTNE INVERT (?)

COMMNN
£ OMMNON
C~OMMON
CAMMNN
LOMMON,
CAMMNN
nOMMNN
. AMMNN
COMMNN
COoOMMNN
COMMNN

GUR VFERSINM APRTL/71

/BOUNNS/ ROUNNS(100),I80S (15U, NBIS

/STATE/ Jnn?,TPON,JCOL,JOUT,ITRN,MPEJ,NDTr,MnJﬁ
JTOLSZ DJTOL,7ERN,PIVTINL,TAL,PFRTNL,DESTOL
JORRAMS/ TMAX, ITNTNV, INVF 4K1,K2,K3, K&y ITNCHK
/AASIS/ ISASIS(101) ,KEYS(101)

/&7 ALOMA(1G1) /87 BETA(L.1) /C/ GAMMA(1D01) /07
JLIMS/ MAXTPY,NTRY,JNCARF ,NORMAX,NSCAN

11/ M,L,MDL,Mﬁ,NT,ICOST,IC,IDHASF,JﬁHS,IPI
JEOREZ JAPFJ(101),JA(1J1) s JAK(L1u1),y AJ(L5EL)
JNAMES/ NAMF (100)

/PHS/ PHS(1C0)

REAL B(1)

INTEGER PKT,PKTN

LNGTCAL BASIC,ATAMD

TTP () =MD (IRASIS(J) ,100)
NPKT(J)=MND(NAMF(J),1C0000G) /710

INVEPTS CURPFNT PASTS VECTNRS ANJ ANJUSTS FOP NNDUNDS

IF(ITRNLLT.IT NIMYY SETURN
CALL MESSG(LGHTNYFPY

TTFRATINN NF MEXT TNVERT
TTMINY=

ITRM+ INVF

TF(LLEQLC) 50TO 15

NKM =0

no s I=

AOUNT MTSSTNG KEYS TN NKM AN CLEAR AAST” TOUNT

1,L

K=KFYS(T)/10C
IF(K.SN.0) NKM=NKM+1
KEYS(I)=100%K
COANTINUE
IF(NKM,EN.0) GNTN 15

JTAG=2

FIPST SNAN BASIC NOLS FOR KEY CANDINATES

CNNTINUE

N0 1¢ J=MC,NT

K=NPKT (J)

IF(K,FN.0) GNTO 1f
JTYPE=MON(NAME (J) ,10)
IF(JTYPENFE,JTAG) G0OTO 10
IF(KEYS(K) /1 CONELD) GNTN 1P

SET COLUMN J KFY TN PACKET K AND RFNUCE COUNT NKM

KFYS(K)=100%J
CALL SETKEY(J)
NKM=NKM=-1
CONTTINUE

IF (NKM,

EQ.0) GNTN 15

IF(JTAGLNE.2) GOTO 11
f==-==NOW FXAMINE FRFE FNLUMNS

JTaG=1
6070 6

CONTIMUE
fALL EPPNR (4 (HTNYFRT-=SEVYSRAL KFYS UNMARKEN=-DATA EPR,
CALL ESCA2E(R)

NELTA(LC])

20014020
20utbobd
206140530
20014CFO0
20014670
2CG614CA0
20614390
20C161C0

.26C14110

20014129
25.14130
20514140
20014150
20014160
20014170
205141580
2001419C
20014200
2001421)
25614220
20014230
20014240
205142990
20614260
20014279
20014280

~2001429]

26C1643C0
20C14310
20014320

20314330

20014340
20014350
2001463¢0
20014370
2C 014380
20014390
201014400
20014410
20014426
20014430
20014440
20214450
20C144R0
20014470
20014480
20314490
20014500
2CC1451¢C
20016520
23014573
20014540
20C01455L
2001450
20214873
2C014580
20014590




) ‘ D-58

45  CONTINUE 20014600
I0RG=0 _ e e - e _ — e 20014610

DO 20 I=1,M 20014620
GAMMA(IN=0.0 I 20014630
ITYPE=MND(IBASIS(I),1C0) 20014640
IF(ITYPE.NE.3) IPASIS(I)=ITYPE i e 20014650
C-==-== SET UP UNIT BASTS AND ZERN RHS 20014660
DO 19 J=1,M I S e 20014670

19 B(IORG+J)=0. 20014680
B(IORG+I)=1.0 S _ 20014690,

20 TORG=IORG+M 200147C0
C---=-=RESTORE P{ASE1L LOGICAL . e 20014710,
IBASIS(M)=100*MC+TTYPF 20014720

c .. 20014730
C--=~-CYCLE COLUMN NAMES, KEY COLUMNS 70 KORG, nTHERs T0 JORG 20014740
JDRG=M*JNCORE . . S i ....20014750.
KNRG=JORG+M 20014760
C---==PKT IS CURPENT GUR PACKET, PKTO IS PACKET OF LAST KEY 20014770
: PKTO0=0 20014780
DO 200 JNT=1,NT - i e e e e s s 20014790
JTYPE= MOD( NAME (JINT) 410) 20014800
TF(JTYPEL.LE.1) GOTO 200 . e . ... .2001481D
Commm- GET THIS BASIC/BOUNDED/KEY COL ‘T0 CORE 20014820
JPOS=JNT e .._..200148380

36 . CALL IN(JPOS,AJ(JDRG+1),JNCORE+1) 20014840
PKT=NPKTCINT) o e = e e —_— e 200106850
IF(JTYPEL.GE.3) GOTO 150 20014860
Crm=m- BASTIC COLUMM, IS KEY NEEDED . B} e . 20014870
IF(PKT.EQ.0) GOTO 120 20014880
IF(PKT.EQ.,PKTD) GNTO 100. . _ ...20014890
Cem=e- GET KEY AND RECORD 20014900
CALL INPGKD(KEYS(PKT)/100,AJ(KORG+1),INCORE+2) . __ 20014910
PKTO=PKT 20014920
C----=-REMOVE KEY COMPONENT FROM COL o .. 2001493)
100 DO 110 I=t1,M 20014940
110 AJ(JORG+T) =AJ(JOPG+T) -AJ(KORG+I) _ o _ 20014950
C---=-=TRANSFORM TO CURRENT BASIS 20014960
120 1I0RG=1 e = 20014970
DO 130 I=1,M 20014980
ALPHA(TI)=DOT (M, B(INRG),AJ(JORG+1)) . 20014990

130 IORG=IORG+HM 20015000
Comom- FIND BEST ROW TO PIVOT . e 20015010
IROW=0 20015020

CALL PIVOT (IRQW,R,ALPHA) __ -~ _. e s — 20015030

IF( IROW.EQ.0) GOTO 200 20015040
Comwm- INCRFASE COUNT OF BASIC COLS IN PACKET e e m..20045050.
IF(PKT<NE.0) KEYS(PKT)=KEYS(PKT)+1 200150680

GOTN 200 - . —.__. 20015070

c : 20615080
Croem- PICK UP ROUND OR PHS OF PACKET e e 20015090.
150 IF(PKT,NE.,0) GOTN 155 20015100
BNDJ=BOUND (JPNS) | - .. .20015110D0

GOTN 156 20015120

155 BNDJ=RHS(PKT+M) e ... 2DD15130
156 D0 160 J=1,M 20015140
160 . GAMMA(J) = GAMMA(J)=- AJ(JORG+N*BNDJ. . . .. 20045150
200 CONTINUE 20015160
c ... 2nn1s5170




Com==-

-COMPLETE BASTS WTITH APTIFICIALS

Ce====COAUYNT LOGICALS TM JL

JL=0

00 210 I=1,M
TFI(MNANCIRASTS(T),100) NEWJ) JL=JLl +1
TF( IRASIS(IV/AICTNELC Y GNTR 21
TF(MOD(TIRASTS(I),100) JNMEL1) GOTN 205
-MAKF A LOGICAL 8ASIC INSTEAD
INASTS(I)=100*JL+TRASTS(I)

607N 210

CONTINUF
TAASIS(II=10C* (I+MTY +IBASIS(D)
CONTTNUE
-ANN ARTTFICTIALS NEEDTD

DN 220 I=1,M

DELTA(TI)=0,N

NELTA(MY=1,0

nn 240 I=1,M
TF(IRASIS(I)/10C.LELNT) GOTD 24(
-NNE MEENFD 04 T

NELTA(I)=1.0

19°G=1

No 230 J=1,M

S ALPHA(J)= NDNT (M, (T0RG),DELTA)

INRG=TINRNRHM
DELTA(T)=0.0

CALL PTVOT(I,R, ALPHA)
CONTTNUE

-NOW USE R AND GAMMA TO GET SOLUTIOM TO RETA
CALL FEASCH(R) :

PETUPN

£ND

D-59

20c151¢8ecC
2001519Q

. 204615272

20015210

20015220

20015230
26615249
26015250
20615260
20615276
20015280
20(1529¢
20015300
20015310
20015320
20615323
23715243
20615350
20015360
20515370
20215380
2001539¢
20015400
20015413
20315420
20015430
20015440
25915458
20015460
26015470
200154R0
20015490
206155(3




SURROUTINE  I0(KOLs ALPHAs NAMED — o oo e 20046610

Com=-- GUB VERSION=--APRIL-20-1971 20015520
Comwmm WRITES TWO FILES OF A MATRIX TO DISC. 1IN STRAIGHT. OR CPACKED.FORM20015530.
COMMNN /FILES/ IA1,TA2,IMAP 20015540
COMMON 71/ M,L,MPL,MC,NT,ICOST,I0,IPHASE,JRHS,IPT . . . .. .. .. 20015550
COMMNN /ROWTYP/ IPOWTP(101) 20015560
COMMON /LIMS/ MAXTPY,NTRY,JJNCORE,NCRMAX,NSCAN. . 20015570.
COMMON /CORE/Z JAPEJ(101),JA(101) ,JAK(101), AJ(1000) 20015580
DIMENSTON ALPHA (1),ID(100),0(100) - . ..._. ..2001558%0
COMMON /B/ ALPHB(100) 20015600

DATA ZERO/1.E-10/ - . ...20045610

c 20015620
ENTRY our N e et 22815630
P e _T0 DISC FILES IAL/IAZ 20015640
c . o ... ..20D15650
IF (KOL.GT,1) GOTO 10 20015660
REWIND IA1 . . - ... ... eoppise7s
REWIND IA2 , : - 20015680
KOL1=K0L2=0 U ———d | ] ] 8132

c ) _ . 20015700
. Cmme—- STRIP GUBS AND PACK FOR THWO FILES L . . ... 2pp15710
10 J=K=0 20015720

© DN 20 I=t, M . .. ... ...20015730
IF( IROWTP(I) .,EQ.4 ) GOTO 20 20015740

J=J+l e i . I 20015750,
ALPHR(J)=ALPHA(T) o 20015760
IF(ARS (ALPHA(TI)) LT, ZERN) GNTO 21 , . ... ... ... .2p80157120

K=K+1 - 20015780
IN(K)=J , ... ....20015790
D(K)=ALPHA (T) ' 20015800

20 CONTINUE . [ U ———- | § 15 175 R 8
NAME=KOL 20015820
WRITE(IAL) KOL,NAME, (ALPHB(I),I=1,J) - L 200615830
WRITE(IA2). KOL,NAME K,(ID(T).O(I),I 1,K) _ 20015840
RETU®RN . 3 ... . . __2p01585D

c 20015860
c S N ——- | (& R 41
ENTRY 1IN 20015880

P it --FOR NORMAL COLUMNS FROM DISC IAL .. _ ... . .. 20015890
DO 100 JNT=1,NT 20015900
IF(MON(KNL1,NT) ,NE.D) GOTO 110D y . . i ... _.2800159%D

99 REWIND IAt 20015920
REWIND . IA2 e e e - _ — . 20015930

NSCAN =14+NSCAN 20015940

110 READ(TIA1) KOL1,NAAM, (ALPHA(I),I=1,M) , . . .. ... ... 2npis9sp
IF(KOL.LT.KOL1) GOTO 99 20015960
IF(KOL.EQ.KOL1) GOTO 101 . i m.....20D15970

100 CONTINUE : ~ 20615980
T BOTO 300 . . s e e e e e 20016880,
104 CONTINUE , , 20016000
C--=== UPDATE RECORDS AND TRACK DISC LOCATION IN KOL . ....... 20018010
120 OGONTINUE 20016020
JCOL=NAME . . : .. ... .. 20016030
JA(JOOL) =KOL . 20016040
JAKCJCOL)= NAAM _ . .. .. .. e e e e e 20016050
JAREJ(JCOL)I=0 20016060

RETURN S e e . mme- . . 20016070




c
C
ENTPY TNPNS )
Cr====TN GFT THF INPUT FTLF OASITINN
KNL=KNL1
"RETUPN
c

ENTRY ' TNPCKD
(R e AUXTILIARY FTLE FNR KEYS
DO 200 JUNT=1,NT :
IF( MOD(KNL2,NT) NELD) GNTO 199
195 PFRWIMD TA2
199 PFAD(IA2) KIL2,NAAM K, (ID(I),D(I),I=1,K)
TF(KNL.LT.KOL2) GOTO 195
IF(KOL2.%Q.KNL) GNTO 201
200 CNOANTINUE
G0TN 300
231 COMTINUE
Commm- UNPACK N TO ALPHA
N0 210 I=1,M '
213 ALPHA(T)=C.
IF(K,EQ,0) GOTO 120
N0 220 I=1,K

J=In(1)
220 ALPHA(J)=D(T)
6ATN 120
c
L TOOURLE

300 CALL EPRNR (4LLHIN-=CNLUMN NOT LOCATED TN NT RFADS
CALL ESCAPE( 8 ) ‘
END

D-61

20915680
20015099
23016100
2C61611G
20016120
200161237
20G1614(
200165150
2CC161€0
205616170
20015180
20016193
200616204
20015210
206615220
200162390
20016240
20015250
20016260
20015276
20C16280
20016290
20£16308
20016310
20016320
20016330
20016343
20016350
2016360

20016370

20016380
2G01639C




SUBROUTINE KEYCH(JCOL,I%0W,8)

20016400

Camm--= GUR VERSTON APRTL/71 20016410
COMMON /BASIS/ IRASIS(101),KEYS(101) 20016430
COMMON /NAMES/ NAME(100) .. 20016440

COMMNN /A/ ALPHA(101) /87 BETA(17]1) 7C/7 GAMMA(101) /D7 DELTA(161) 20016450

REAL B8(1) L . —_ 20016460
NBKT (J) =MOD(NAME(J) , 100000) /10 20016470
ITP(J)=MOD (IBASIS (J)4100) S . 20016480

C . . 20016490
Smm--- INTERPCHANGE KEY WITH FIRST BASTC COL IN KEYS PACKET. . ... —._..20016500
c RETUPNING ROW OF NEW BASIC COL (OLD KEY) 20016510
JCOLPK= NPKT(JCOL) _ e it e 20016520
Crm=m- FIRST BASIC CNL 20016530
DO 410 I=1,M e ... . 20016540.

JKEY = IBASIS(I)/100 20016550
IF(JKEY.GT.NT) GOTO 10 B} . .. 20016560

IF (NPKT (JKEY) +EQ.JCOLPK) GOTO 20 20016570

10  CONTINUE _ . L. 20016580
CALL ERROR (LOHKEYCH--ESSENTIAL PACKET NO BASIC COL | - 20016590

CALL ESCAPE .. . 20016600

c . 20016610
Com=m- RE-DIFFERENCE BASIS INVERSE TO MAKE JKEY KEY. . __20015620
20 TROW = I 20016630
JORG = M¥IROHW-M e e PRSI -4 {1 15 .51-1.1 1 3

DO 30 J=i,M 20015650

30 B(JORG+J) ==B(JORG+J) 20016660
I0RG = 0 20016670

DO 50 I=1,M } e . .. 20016680,
IF(I.EQ.IROH) GOTO 50 20016690
IB=IBASTSCI) 2100 e e e mmn e e ——20016700
IF(TB.GT.NT) GOTO 50 20016710
IF(NPKT (IB) (NE.JCOLPK) GOTO 58 ) 20016720

00 40 J=1,M 20016730

40 B (JORG+J)=B(JORG+J)-B(IORG+J) o 20016740
50 IORG=IORG+M 20016750
c . e — - e .. 200167860
C---==NEW KEY IS NOW JKEY 20016770
CALL SETKEY(JKEY) o i 20016780
KEYS(JCOLPK) = 100%JKEY+ HOD(KEYS(JCOLPK),iOO) 20016790
C--m-- COL JCOL IS NOW BASIC _ _ 20016800
CALL SETBNB(JCOL) 20016810
IBASIS(IROW) =100*JCOL+ITP(IROW) = . . . . . e 200216820
C-m-== REARRANGE SOLUTTION 20016830
MPK =M+ JCOL PK _20016840
SUM=ALPHA(IROW) , 20016850
ALPHA( IROW) =ALPHA (MPK) .. _.20016860

ALPHA (MPK) =SUM 20016870

SUM= BETA(IROW) . . — o _.20016880.
BETA(IROW) =BETA (MPK) 20016890

BETA (MPK) =SUM o _...20016900.

RETURN 20016910

END — 20016920




120

130

FUMCTYION KEYFND (PKT)

COMMON /0NRF/ JAPEJ(L01),JA(101) yJUAK(LC1),A0(1000)
COMMNN /LIMS /7 MAXTPY  NTRY, JNCNRE ,NORMA X ,NSCAN
COMMON /NAMES/Z NAMF(109)

toOMMON /BASTS/ TPASTIS(101),KEYS(101)

TNTEGE® PKT

NPKT(I)=MND(NAMF(T),1C00000)/10

GIVEN DACKFY NO. PKT, FIND TTS KFY IN fNRE
IF(PKT,.FQ.0) GOTN 1¢0 .
KFEY=KEYS(PKTY/LCD

NN 23 K=1,JNCNRF

IF(JA(K) .EQ.KEY) ~NTN 30

CNNTTNUE

KEYFND=(0

RETURN

KEYFND=K

RETURN

FINN THE FIRST KEY WTTH NO COLUMNS IN CORPE FNR CKECK

DN 130 X=1,JNCORE
JAK=JA (K)
JTYPE=MAN(NAME ( JAK) 4 10)
IF(JTYPENE L) GOTN 130
JOKT=NPKT(JAK)

D0 120 J=1,JNCOHPE
JAJ=Ja ()
JTYPE=MON(NAME (JAJ) 4 10)
IF(JTYPE.EQ.4) GOTN 129
IF (JPKT .EQ.NPKT (JAJ)) GOTO 130
CONTINUE

GOTN 3¢

GANTTNUE

KEYFND=0

PETUON

END

20016930
2Ci1694L
20614950
20616957
2616970
2016940
20016990
2601706C
20517010
20617¢02¢
20017070
201847640
2CC1705¢C
20017060
20017070
20617080
29417090
200171(G
2061711¢C
20017120
20017130
20C17140
2CC17145¢C
20017160
20017170
20017140
2001719¢
20017200
20017219
20017220
20017230
20017240
20017250
260172A0
26617270
20017280




10
11

12

19
20
c

c-----

30

SUBROUTINE MAPIN(R) _ . _ — ' : 20017290

GU8 VERSION APRIL 2C/71%1 20017300
ADDS SPECS FOR BNUND/BASIC/NULL/KEY VARIABLES AND INVERSE_IF PRESE20017310

-NDTIONALLY CALLED BEFORE INVERT 20017320
COMMON /STATE/ JPOS,IROW,JCOL,JOUT,ITRN,NREJ,NPIF,NOJS 20017330
COMMON /BASTS/ TBASTS(101),KEYS(101) 20017340
COMMON /A7 ALPHA(101) /8/ BETA(1641) /C/_GAMMA(101) /D/ DELTA(161) 20017350
COMMON /I/ M,L,MPL,MC,NT,ICOST,IC,IPHASE,JRHS,IPI 20617360
COMMON /FILES/ IA1,IA2,IMAP . ‘ ... .. ... . . 20011370
COMMON /INPUT/INPUT, INPUTM,INPUTN 20017380
COMMON /TOLS/ DJTOL,ZERQO,PIVTOL,CTOL,PERTOL,,DERTOL . ____ . .. .. . ._20017390
COMMON /NAMES/ NAME (100) 20017400
COMMON /BOUNDS/ ROUNDS(100),TBDS(1C0),sNBDS . _ . . . _..20017410
COMMON /PARAMS/ TMAX, ITNINV, INVF ,K1,K2,K3y KksK5 20017420
REAL B(1) , L . .. 2001 7430
DIMENSION CARD(8) 20017440
INTEGER NAMES(5) o . . 20047450
INTEGER PKT 20017460
PEAL NULL,KEE,INVERS _ e .. 20047470

DATA BASIC/SHBASTF/,ATBNDISHATBND/,ENDEQISHFND I,ROHSI#HPOHS/ 20017480

sNULL/GHNULL/y KEE/3HKEY/, TNVERS /SHINVER/ S ..20017490.
yREHIND /6 HRENTIND/ , 20017500

TTP (J)=MOD (IRASIS (J) 5 100) o o e _20017510
NPKT(I)= MOD(NAME (I),100000) /10 20017520
SETS BASIC COLUMNS AND LOGICALS .. . . __ . . . ..o 20017530
CALL MESSG(4OHMAPTN ) 20017540
REWIND IMAP o . e e . 20617550
READ(IMAP ,11) TYPEL,TYPE2, (NAMES(J) yJ=1,4) 20017560
FNRMAT (245,4710) .. 20017570
IF(MOD(K3,3) .EQ.0) WRITE(6,12) TYPE1,TYPE2, (NAMES(J) gJ=1,4) 20017580
FORMAT (X42A5,4T40) _.20017590.
IF(TYPE1.EQ.BASIC) GOTO 30 20017600
IF(TYPEL{.EQ.KEE) GOTD S0 . o iee e . ... 20D17610
IF(TYPE1.EQ.ATBND) GOTO 15 20017620
IF(TYPE1.EQ.NULL) GOTO 80 e e e e e ...._20017630.
IF(TYPE1.EQ. INVERS) GOTO 95 20017640
TF(TYPE1.EQ.ENDER) RETURN _ : 20017650
CALL ERROR(4OHMAPTN--UNRECOGNTZED TYPE CARD IN DATA ) 20017660
RETURN S e S e e et .. .. 20047670,
: 20017680

ADD AT BOUND COLUMN SPECS = | e e e . 20017690
D0 20 J=1,4 20017700
ID=NAMES(J) . _ 20047740
IF(ID.EQ.0) 60TO 20 20017720
ID=ID+MC , o _ o ... .. 20017730
BNDJ=BOUND (ID) _ 20017740
TF(ANDJ.LT.1.E8) GOTO 19 e e 20447750
CALL ERROR (4LOHMAPIN--ATBND COLUMN NOT BOUNDED IBDS/BDS ) 20017760
_CALL DUMP(IBDS(1),IRNS(NBDS),2,BO0UNDS(1),BO0UNDS(NBDSY,1) . 20017770
GOTO 20 , 20017780
CONTINUE , o . e 20047790
CALL SETBND(IN) 20017860
CONTINUE . _ i e ... 20017810
GOTO 10 , _ 20017820
e e o et e 20017830

BASIC COLUMNS ADDED 20017840
IF(TYPE2,EQ.RONS) GOTO 60 oo e et e 20017850

D—6l|' A L mre s e




NA 40 J=1,4
ID=MAMES ()
IF(TN.FN.0) GNTO &(
ID=TO+MC
natL SETONB(ID)

40 CONTIMUE

GNTn 190
c
Coowe- ENTE® KEY CNLUMNS YF A GUR PPOBLEM
52 TF(L.EN.,M 5(0TN 2P
NN 55 I=1,4

ID=MAMES(T)

IF ¢ IN.EQ.,0 ) GNTN 1§
IN=ID+MC
- PKT=MPKT(IN)
TF(PKT.F0.0) GNTN &5
JOUT=KFYS(PKT)/71(¢
TFUJUNUTWNELB) CALL SFTKEY (-JDUT)
CALL SETKEY(TD)
KEYS(PKT)=10C*1ID

55 CNANTTNUE
GNTN 10

Com=w-= PASTC RPOW=-CNL DATA FNR ENTRY NF POW LOGICALS
59 nn 7t J=1,4
IN=NAMES(J)
IF(IN,EN.C)GNTA 70
CALL SETENB(IN)
70 CONTIMUE
GOTN 16

G
Comom- SET NULL COLUMNS
30 00 95 J=i,4
TN=NAMES(J)
IF(IN.EQ.0) GNATO 9C
ID=1ID+MEC
CALL SETNNN(TD)
9 CONTINUE
GOTN 1¢

C----- CHECK FOP INVERSE AT FND OF TNPUT TAPE 0° SKIP
95 MM=MEM
REAN(INOUTY (8(J),J=1,4M)
IF(ENDFILE INPUT) 1,96
a5 READ(INPUT) (TRASTS(J),RETA(J) yJ=1,M)
IF(ENDFILE INPUT) 1(,97
97  IF(L.NE.C) READ(TMPUT) (KEYS(J),PETA(I+M),J=1,L)
IF(EMDFILE INPUT) 1G,08
C---==SURCESSFULL, SUPPPESS TNVE®T
98  ITNINV=INVF/2
GALL MSSG(LOWSTARPTEN FROM GTVEN INVFRSE ON INPYT
C----=RESET INOYT FILE FN® MAPNUT TN NVEPWRITE LAST INVIRSE
NACKSPAGE INPUT
RACKSOACE INPUT
IF(L.EN,.5) 50T0 1€
RACKSPALE INPUT
GNTN 10

(]

D-65

20C17A%0
2C001787)
201178487
20017890
20017A9c0
23017913

- 200179230

2001793¢
200179480
200179%)
20317964
20417970
2001792p

.20017990

20G18L200
20518010
20618620
20018620
2001804
20C180650
206C133A0
20018070
20313489
26018090
20G181(0
20518110
21018120
20£1813¢C
20018140
20018150
20018160
20318170
200131890
2001819g
200182¢0
20418212
20413220
20518230

20013240
20013259

20018260
20018270
200118280
2004329C
220143300
20018318
200183220
2001933¢
2C018340
2CC1835C
20013360
20518373
20£1338e0
200183390
2001346C
200184610
20018420
2CC1R430




ENTRY INMAP

READS MAP CARDS “FROM INPUT TO FILE “IMAP AND TERMINATES THEM

CALL MSSG(4OHINMAP LOOKED FOR
pn 200 I=1,1000

READ(5,2) CARD

IF(ENDFILE 5) 201,199

CONTINUE

FORMAT (8A10)

IF (CARD(1) +.EQ.ENDER) GDOTO 201
IF(CARD(1) .EQ.REWTND) GOTO 202
WRITE(TMAP,2) CARD

CONTINUE

CONTINUE

ENDS THE MAPNUT CAPD§
WRITE(IMAP,?2) ENDER

RETURN

REWIND IMAP

CALL MESSG(&OHINM&P--DFLFTED EXIQTING
GNTO 1999

END

MaAP

D-66

" 20018440
20018450

20018460
20618470
20018480
.20018490
200185C0
29018510
20618520

eee ... 20018530
20018540
20018550.
20018560
20018570
20018580
..200185%90
20018600
. . .._..20018610.
) 20018620
. 20018630
20018640

N I
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25
26

20

SUARNTINE MAPNUT (R)
fUR VERSION APPTL-20-71

NUTPUTS THF FTINAL RASIS FNR MAPTMN USE

CNAMMNN /NAMFS/ NAMFE(100)

GAMMAN /RASTS/ IRASTIS(131),KEYS(1G1)

AOMMNN /A7 ALPHA(1C1) /B/ BETA(LL1) /C/ GAMMl(toi) /97

COMMANZTIXX/TX (100) /XX/ X100

COMMON ZINPUT/INOUT, INPUTM,IN2UTN

noMMaN /FTILES/ IA1,TA2,IMAP
COMMON /TI/ M, LyMPL M NT, INOST, 1"

s IPHASE , JRHS, IPI

COMMON /LIMS/ MAXTPY,NTRY,JNCNRE, NPOMAX

CNMMNN  /CORE/ JﬂpFJ(lﬂl),JA(iﬁi),JBK(lbl),AJ(ilﬂf)
CAMMNN /PARAMS/ TMAX, ITNTNV, TNVF 4K1,K2,K3 29 Kl 9 K5
COMMON /RNOUNDS/ ﬂnUNﬂS(iUO) 18NS (1G60) 4y NBDS

EQUIVALENCE (MAPKFY,AJ)
NTMENSINM MAPRAS(100),MAP AND(1u

PEAL B(1D)

CALL MFESSG {4 CHMAPNUT
PEWIND TMAP

JNCORPE=Q

DN 65¢ I=1,M0

IF (NAME (1) JNF,2) GOTN 50
WRITF(IMAP,1) I

FNRMAT (10HRASICROWS ,I10)
CONTTNUE

K=INLL=IAND=IRAS=IKFY=0
CLFAP SOLUTION SPACF
NVARS=TNPJTM4+NBDS

00 6C I=1,NVA®PS
IX(T)=0

X(1)=3J.

MP1=MG+1

NN 4G I=MPL,NT
JCNL=TI-MC
J=MOD(NAME(T) ,106) +1
GOTO(L0 9404204304 35),J

TNLL=TNLL+E
MACNLL (INLL)Y=JCOL
GOTO 4o
IR8AS=TRAS+1
MAPRAS (IRAS) =JCOL
on 25 TR=1,M
TF(IBASTS(IP)I/1CG3.FQ.T) GOTO 26
CONTINUE

K=K+1

IX(K)=JCNL
X{K)=RETA(IR)
GNTN 40
TAND=TRND+1
MADPRND (ISND) =JOOL
K=K+l

IX(K)=JONL

X (K)=0UMD (1)

") 4MAPNLL(10),MAPKEY (1733)

D-67

NELTA(LC1)

2061965C
20018660
20018670
2018680
20018693
20014700
20C1R71C
23018723
29C18730
200187490
20C18750
20018760
20718770
20618780
20018790
20018800
20518810
20318820
20613830
20018840
200188F;
20518860
26018376
20018880
20318890
20018992
20018910
20618920
2001893¢
200148940
20018350
200189¢0
20C1897¢
20C1A980
20014990
20019000
26219010

- 20019023

20013030
200193040
26913050
23019063
20619070
20013080
2J019¢93
203191¢C0
20619110
20019120

207019133

20819140
20019156
20C191n0
20619174
200191R3
200194°C
20019200
2001921L




C-----PLACE BASIS ON END OF INPUT

C----<PRICE OUT REMAINING VECORS. .
HRITE(6,701)
FORMAT(‘UREHAINING VECTORS*)
DO 700 J=MP1,NT
JTYPE=MOD(NAME (J),10)
IF(JTYPE.EQ.2) GOTOD 700
CALL IN(J,GAMMA,1) = __
DJVAL= DOTS(H,B(IPI),GAHHA)
WRITE(6,702) J, DJVAL ,NAME (J)
702 FORHAT(IiZ,iZX,EiZ.#,IiZ )
700 CONTINUE

RETURN

END

701

(MAPKEY(I) 21=1,IKFY)

TF(MND(K3,2) «NE.G) GOTO 598

IF(L.NEJD) WRITELINPUT) (KEYS(J) oBETACJ+M) ,d=1,0l) . .

(IBASIS(I),BETA(I) ,B(IPI+I=1),T=1,M) __ . __

(MAPRAS(I) 4 T=1,IRAS)
(MAPAND(I) ,T=1,TBND) ..
(MAPNLL(T) 5 T=1, INLL)

20019220
.20019230.
20019240
20019250
20019260
20019270
20019280
20019294
20019300
.. 20019310
200193290

- ...20019330.

20019340
20019350

GOTO 40

35 IKEY=IKEY+1 : . m
MAPKEY ( IKEY) =JCOL |
D0 36 IR=1,L ,
IF(KEYS(IR)IiOO €Q.T) 60TO 37

36 CONTINUE

37 K=K+1
IX(Ky=JcoL . . —_
X(K)=BETA(IR+M)

40 CONTINUE -
IF(TBAS.NE.0) WRITE(IMAP,2)
IF(IRNDLNE.O) WRITF(IMAP,3)
IF(INLLJNE.O) WRITE(IMAP,4)
IF(IKEY.NE.O) WRITE(IMAD,p)

2 FORMAT (104BASIC 24110)

3 FORMAT (10HATBND s 4110)

4 FORMAT (10HNULL y4110)

5 FORMAT (10HEND : )

6 FORMAT (10HKEY y 4I10)

7 FORMAT (10HINVERSE )

TAPE, AFTER ANY THERE ALREADY.. . .

BASTS VALUE

VALUE*/(I12,FE12,.4))

MM=M*M
WRITECINPUT) (B(T),T=1,MM)
WRITE(INPUT) (IBASIS (J),BETA(J) 5J=1,M)
WRITE(IMAP,7)

598 WRITE(IMAP,5) |

599 IF(MON(K3,5) «NE40) RETURN

600 WRITE(6,601)

601 FORMAT (*OCURRENT SOLUTION*/*(
WRITE(6,602)

602 FORMAT(I12,2E12.4)

HRITE(64603) (KEYS(I),BETA(I+M),I=1,L)

603 FORMAT (*D KEYS
WRITE(6,604) (IX(I)4X(I),I=1,K)

604

FORHAT(’USOLUTION VEPTOR, PACKFD*/(IiZ,EiZ 4))

e

20019360
20019370
20013380
. 20019390
.23019400

e e 20019610

20019420
20019430
20019440
20019450
20019460
20019470
20019480
20019499
20019500
20019510
-PI*)20019520

JOR———- | 1 R 11

20019540
20019550
20019560
- -..20019570
20019580

e - 20.£ 19590
‘2001396060
.. 20019610
20019620
20019630
20013640

20019660 -
cimee. 20019670
20019680
20019690
20019700
i 20101971100




SURPNIUTINE PTVAT(IPOW,B,ALPHA)

C-==== DIVNT ALPHA INTN R PNW IROW
CoMMAN /MAMES Y/ NAMF(103)
COMMNN /RASTIS/ IRASIS(101),KEYS(101)
TOAMMNN /STATF /7 Jgons
CAMMAN /T/ ML ML MO NT,,ICOST,IN,IPHASE ,JRHS,TP]Y
COMMNN /TOLSYZ DJITOLL7EQN,PIVTOL,,"TNL4PERTOL,,NERTOL
COMMON /DARAMS/ THMAX,ITNTNV, TNVF ,K1,K2 K3y KltyKS
REAL ALPHA(1),R(1)
NOKT(I)=MOD(MNAME(T),100080)713

C

Cmew-- CHECK ALPHA HAS A POW
IF(IPNW.FR.0) GOTN 9

Crmew- NARMALTSE ROW  IPNW

1 CONTINUE
TNPG=M* (IRNW~-1)
pIV=1, .
IF (BLPHA(IRNW) FN.1.0) 6GOTO 20
IF({ ARS({ALPHA(TRNW) ) ,,GT,PIVTNL) GOTO 5
CALL EROPOAR (4QHPIVNT-=PIYNT LESS THAN PIVTOL
CALL ESCAPE(R)

5 PIV = 1. 0/ALPHA(TPNW)
DN 10 I=i,M
15 R{TNRG+T)= B(TORG4T) *PIV
((esne= PIVOT NP FOR ROW T, LEAVE ALPHA,

200 DN 30 I=1,M
IFC T.EQ,IRNWY GOTO 20
IF( ARS( ALPHA(T)) LT.ZERO) 6OTQ 32
JNOG=M* (T-1) -
PIV=ALPHA(T)
DN 25 J=1,M
25  P(JOPG+JI=R(JNRG+J)=DIV *B(I10G+J)
30 NONTINUE ‘

RETUPN
Cc
Comwmme FINND BEST RNW TO PIVNT ALPHA INTN B
95 CONTINUE
PIV=PIVTNL
0N 100 T=1,M
Comume CHECK FOR FRFE LOATCALS
JP=IAASTS(T)Y/710¢C
IF(JP.NE.JPNS) GNTN ag
TROMW=T
GATn 1
93 IF(JP.NEL.D) GOTO 100
C---~=7EQN 8ASTS FNTRY AT 1

DIVOT=ABSCALPHA(T))
IF(DTVOT.LT.PTV) GOTN 1400
PIV=DIVOY
IPNKW=T
100 CONTTNMUE
IF(IRNKW.FQ.0) GNTN 150 .
Coeee- BEST ROW T0O AODD THIS COLUMN TS IPOW
101 T ONTTNUF
TSASIS(TPOH) =100*JPNS+IBASIS(IROMW)
6NTN 1

Ce====THE NNLUMN TS NO GNON AMYWHERT AT PRESENT, NPO® FROM‘BASIC SET

D-69

26419723
20019730
20019740
20061975¢C
20019760
2001877¢
20019780
20C1979]
20019860
211019819
20519828
2061983¢C
2013840

26019855

20619860
20019870
20019880
20019890
20019903
20019910
20019920
20019930
20561994)]
20519953
20019960
20013970
20119989
20061999
2C6200C0
20020010
2cc25023
20120030
20028040
20020050
205208062
20220070
20020680

- 200246090
$23%251c08

23523110
20024120
20020179
2GJd24143
21320169
20020160
20020170
20523183
200201939
200202060
20020210
20u23e23
20020221
200620240
20020250
200202¢€0
20¢2u270
20C202%0




)

150 CONTINUE
CALL SETBNB(-JPOS) .

e s« _-_znoéﬁé.go
20020300

IF(MON (K3,13) .NE.0) RETURN
WRITE(6,151) JPOS

20020310
e e e .. 20020320

151 FORMAT(1H ,*PIVOT DRNPPED GCOLUMN®* Is ) 20020330
RETURN L L - 20020380
END 20020350




SUBPNUTINE PPIMAL (R)
Comene- GUR VERSTNN APRIL/71
/MOVES/ THFTA,8MDJ,NMAY, PQMLER ,NUALER

L OMMNYN
CNMMAN
" AMMON
CNMMNN
£OMMNN
COMMNON
£ NMMON
CAMMNN
COMMON
COMMON
COMMNN
COMMNN

/TOLS/ DJTNL,7ERN,PIVTNL, "TNL,,PERPTNL ,NERTANL

/STATE /7 JONS,TRNOU, JCOL 3 JNUT,ITRNG,NRFJ,N2TF,NNJS
/PARAMS/ TMAX, TTNINV, INVF,K1,K2 K3y Kl K5
/LIMS/ MAYTOY NTRY, JNCORE ,NCRMA Y, NSCAN
/CORE/ JAPFJ(101),JA(0101) ,JU8K(1C1),AJ(100C)
7T/ MyLyMPL MO NT,,IONTT,, 17, TPHASE yJRHS, IPT

/A7 ALPHA(1M1)

/NJS/7 BJICITOH)
INAMES/ NAMF(1C0)
/R4S/7 RHS(1NO)

/87 RBETA(1 1)
/RASIS/ IPASIS(101),KEYS(101)

/C/

o]

3000

PEAL B(1)
LOGTCAL BASTC,ATAMD

ITP(T)=MAD(IRASTIS(T),10)

ATAND(I)=MND(NAME(T)

y10),ENL 7

NOKT (J)=MOD(NAMFE(J),100000) 7197

CALL MESSG(4LGHPRTIMAL

TROW=JCOL=NRT J=NDFG=C
CALL STATUS(4LOHPRIMAL--REGIN

CONTINUE
FIND THE CNST ROW
IC=ICOST
IF ( IPHASE.EQ.1 )

IC= ™

C--=---KEEP PHASE1 "OST 7FRN IN PHASE 2

--PHASE {1 CNST IS FREF IN PHASE 1

IRASTS(M)=1G0* (INASTS(M)/713D)

TF(TPHASFE.EQ. 1)
PICK UP NEW PI
IPT=1+M*IC=M

IPASTIS(M) =IBASTS (M) +3

CUTNFF FOR DFGENFPAMY REJECTS

NDEGLM=0

C*****QASIC NYOLE OF 2 PHASE LP*ersxvsssss

1

Crmemwew

50

C==-==LOCATE COLUMN

ITPN=14+1TRN

THETA=ANDJ=IROW=JCOL=JNUT=JPOS=]

LOCATE PIVOTAL fNOLUMN

CALL COLUMN{ JGCOL,B)
IF( JCNLNE,O0)

5070 59

CALL XCHFCK(ARHPRIMAL ,4HAUTIT,R)

0PTTMUM, CHEZMK MONE

GAMMA (131)

= PHASE1/ PHASE2/ NNFEAS

TF( TPHASE.EG,.2) 6OTO 2000

IF( ARS(RETA(IC)).LT.OCTOL) GNTO 10iE
CALL N9 FEAS

PETUPN

STEP PRNCEDBURE FNP
CONTTNUE

JPNS = JAGJTNL)
ANDJ = BNUND(JPOS)

IN CNRE CNLUMN JCnL

POSITION ANO RNUNN

D-T1

/07 NELTA(151)

2002536
20233719
23€20389
20C2439cC
20020400
205234190
20023420
20023430
2Cn20440
20023453
20020460
2Gc26u7y

20020480

200249409¢
233520500
2¢62051¢C
20020%52¢C
2002052
200623540
20020550
20620560
20024577
2CJ21%5R0
2062059¢
2020600
20€256190
20029620
200246630
20620640
200206%0
20020660
20020670
20C20680
20020690
26203769
20620710
20C20720

- 26020730

20020789

20020750
200237640
23620770
20029780
207206790
200208¢C0
20020810
200626820
2020830
20020840
20020850
20020860
20020870
233208R)
203249890
200269C0
2002691¢C
28323929




/

c - 20020930

Lmm==- LOCATE PIVOTAL. ROW _IROW AND STEP THETA. .. e 20020940
CALL ROW(THETA, IROW, JCOL, ITYPE,B) 20020950 -

IF{ IROW.NE.0) GOTO 60 . U 20020960.

CALL XCHEGK(anppIMAL.hHQUIT 8) . 20020970

CALL UNBND e e R e e e —m . 20020980

RETURN o _ 20020990

c e e e e s 20024000

- C . 20021018

; Ce==-- DEGENERACY AND PIVOT CHECKS _. e e e+ e e 2010121020
60 IF( ABS(ALPHA(IROW)) .GE. PIVTOL) GOTO 65 20021030 -

IF(NREJ.LT,2) GOTO 62 . 20021040

: WRITE(6,61) JA(JCOL) 5 TROW, ALPHA(IROH),BETA(IROH) 20021050
61 . FORMAT(20X,*REJECIED COLUMN®*IS*__ROWXIS® PIVQI*F12.4* RHS*F12,4)20021060

62 CONTINUE ' 20021070

JAREJ(JGOLY=1 VA e 20021080

NREJ = 14+NREJ 20021090

IF(NREJNE.5) GOTO 64 e e 20021100

Covm=- RE-INVERT, SLEAR REJECTS AND CONTINUE 20021110

ITNINV=ITRN. . e e i e e e : 20021120

CALL INVERT(B) : - 20021130

00 63 J=1,JNCORE . . . . . - .““”m-u.m‘MFM“,_-____mm_m_,_M~_znnziign

63  JAREJ(JI) =0 ' 20021150

64  CONTINUE. OO 20021160,

IF(NREJ.LT, 100) GNTO 30 20021170

. ~ CALL ERROR(40HPRIMAL=--TOO_MANY. REJEQI_,MECU)RS : ) 200214188

C-----TRY ENDING IF PHASE 2 2002119¢C

IF(IPHASE.EQ.2) GOTO 2000 i o 20021200

CALL ESCAPE(B) 20021210

.C S, 20021220

65 IF( ABS (THETA*DJ(JCOL)) .GE. .CTOL) GOTO 70 20021230

R IF(NDJS,.,EQ.1) GOTO 70 .. - 20021240

IF(NDEG.GE.NDEGLM) GOTO 70 : 20021250

NDEG=1+NDEG . e . e e e e e 20021260

JAREJ(JCOL) =1 20021270

R GOTO 30 - S e — - 20021280

c , 20021290

. ._Ce===-=CHECK EXCEED_BOUND _ON JPAS==== X.JPOS MOVES. J0 _0R OFF ._BAUND 20021300

.70 CONTINUE 20021310

....... CALL XCHECK(BHPRIMAL,3HENDsB) . . . .. e oo moomm - 20021320

- IF( ABS(THETA)+ZERNLLT.BNDJ) GOTO 80 20021330

J. . ITYPE=1 S - 20021340

C----=SUPPRESS PRICING NFXT TIME 20021350

S _NREJ=1_ . e e e e e e on . 20021360

C--=--=J0UT=0 KILLS STATUS PRINT 20021370

JOUT=0 _ D ) .20021380

IF(THETA,.GE, 0 g) GOTO 75 20021390

. L===-=XJPOS COMES OFF BOUND ., THETA NEGa. oo e e~ 20021400

CALL SETBND( =JP0S ) ' 20021410

e U THETAT = BNDU . o e e i o e : 20021420

. GOTO 90 20021430

 Ce====XJPNS GOES TO BOUND . . . . = . oo o e e 200214L40.

75  CALL SET8BND( JPOS) 20021450

THETA = BNDJ . ... ... . . - e e . 20821 660

G0TO0 90 : : 20021470

—. G - [ 20021480

C-=--=-PICK UP REJECTED CNL, CHECK FOR KEY CHANGE - 20021490

80 CONTINUE e e e e e 20021800

e ... DeT2 S




JOUT=IRASIS(TIRNW) /100
IF(IPOWLE.M) GOTN 800
Com=-- KEY CHANGF, CNRRFCT PEJECTED ONL AND CHECK ESSENTIL oncxsr
JNUT=KEYS(TROW-M) 7101
NBVPKT=MOD( KEYS(TPNN=M),130)
"TFIMAYPKT.GT,0)GNTN 81
C-=~==CHANGS KFY FPOM JNUT TN JPNS IN NNN-ESSENTTAL OKT
KEYS(IPOW=M) = {°r¥Jonsg
CALL SET KEV(JPOS)
CALL . SFT KEY (=JOUT)

Co=-=- SFT PARAMS FNR KEY STE®
£oST=THETA
Coocee SUPDPESS PRICING NFXT TIME
NeEJ=1
GnTn 3
c .
Co===~ FSSENTTAL PACKET, CHANGE JOUT FROM KEY TO BASIC IN NEWROW

81  CALL KEY CH(JNUT,NEWPOW,B)
IROW = NEWRNW
c .
C----=NNRMAL PIVOT NPEDATINN
800 CALL PIVOT(IROW,R, ALPHA )

C----=UPNDATE XEY BASTS COUNTS FOR JPOS AND JOUT
JPNSPK=NOKT (JP0S) '
IF(JPNSPK.ER.D) GNTO 82
KEYS(JPOSPK) = KEYS(JPOSOK) +1

82  JNUTPK=NPKT(JOUT)
TF(JOUT.GT.NT) GNTN Ry
IF(JOUTPK.FQL0) GNTN 84
KEYS(JNUTPK) = KFYS(JOUTPK) =1

84  CONTINNE

n . ,

C---==CHECK JPNS COMING NFF A ROUND (THETA.LE.D )
FPSI=THETA
IF(ATAND(JPDS)) FPSI=BNDJ+THETA

c

C-=-~==CHERK JNUT, MARK NFW ANN UNMARK OLO BASIC CNLS
JOUT = IPASIS( IPOW )/100
TRASIS(TPOW) = 1FC‘JPOS+M00(IBQSIS(IPOH),100)
fALL SETANB( J®0S)

CALL SETBNR(-JOUT)

Coeme- TTYPE=2 TIMPLIES JOUT OFF RBOUND, =3 TMPLIES JOUT TN ROUND

TF(ITYPELEQ.3) CALL SETEBND(UOUT)
Comme- RFLFASE REJECTED VECTORS AFTFR A PIVAT
TF(NREJ+NDEG.FG.0) NTO 90
NREJ=NDEG=0
N0 A5 T=1,JINCORF
C
c

C-==<-=STEP RETA AND COMNTTION COMPLETE PROBLEM (GUB RNWS ARE LAST)

15 JAREJ(T) =0
90 D0 100 I=1,MPL
- BETA(T)=RETA(I)~-THETA®ALPHA(T)

100 CONTINUE
TF(TTYPENE.1) RETA(IROW) = EPST
D0 110 I=t,M
IF(TTP(I).EN.3) 6NTN 110
IF(RETA(T) .GF.0.2) GNTN 119

D-T3

20021510
20¢c2152¢
20021530
2002154¢G
200215%¢
20021560
20021570
20021580
200215490
2060216C0
20021610
2002162C
20021639

. 200621640

20021650
2002166y
20021670
200216R(
20621690
20021700
20221710
20021720
20021730
20021740
20621756
2062176¢
2002177¢
20021780
20021790
20021800
20021810
20021820
20621820
20021842
20021850
20021860
20021870
20021880

- 2021890
20021900

203219190
20621923
20021930
20621940
23021950
26C219F3]
20021970
20071990
2992200)
20622310
20021980
20022020
290220329
20022040
20022050
20022060
20022073
20022CAQ0




BETA(I)=0.0 20022690
110 CNONTINUE | e s et e s+ e+ <+t e e 20022100

no 129 I=1,L 20022110 .
IF(BETA(I+M),GE.0.0) GNTO 120 e e ._..20022120
BETA(I+M)=0.0 20022130

120 CONTINUE e me.. 20022140, .
CALL STATUS(4OHEND OF PRIMAL ) 20022150
GOTO 1 oo L e - 20022160
C**3**END OF BASIC PRIMAL CYCLES®¥*sxsysvvrvvavrs 20622170
c : . — ... ..20022180
Comem- NPTIMUM PHASEL TEPMINATION 20022190
1000 CONTINUE i —m... 20022200
CALL OPT1 _ 20022210
IPHASE=2 - U e s e e e e 21322220
BETA(M)=0,0 : 20022239
G0TO 3000 e . ...20022240
c 20022250
Co==~= OPTIMUM PHASE2 TERMIMATION e 20622260
2000 CONTINUE 20022270
CALL 0°PT2 e et e 20022280
c ’ 20022299
RETURN e e . 20022300,
END 20022310

D-Th o T .




SURPNUTINE  POW(THETA,IROW,JCOL, ITYPE, R)

 R— GYR VYEOSION APRIL 27/71
Cummmm FINDS STEP TO BOUMD AND BOUND FNTOUNTERED
ROMMAN 71/ M,L,MOL MM NT,ICAST, IN,TPHASE ,JPHS, IPT

COMMNON
COMMON

/CQQF/ JADFJ(lﬂi),JA(ili),JRK(lti),AJ(il0[)
/98STIS/ TRASTS(191) ,KFYS(101)

COMMAN /NAMES/ NAMF(1C0)
CNAMMNON /A7 AL DHA(1C1) /R/ RETA(1u1) /GC/ HAMMA(101) /D/
COMMON . /TDLS/ DJTnL,7FQU,DIVT0L9PTnL,pF9T0L,DE?T0L
LNGICAL RASIC,ATRNN
2TAL B8(1)
ITP (Y =MNAD(TRASIS(J),100) i
NOKT(J)=MID(NAME(J),100000)/710
ATBND(I)=MNND(NAMF(T),10).5Q.7
c
Comww- TRANSFNRM SELEGCTFD CNLUMN
Jens= JAWJCHL)
Comomw= LNAD CNLUMN TO NFLTA (MAYBF NULL PACKET)
JOPG= M*¥*JCOL-M
DN & T=1,M
5 S DELTA(IY = AJCUNRGHT)
Cevem=- MULL ELEMFNTS IN LOWER ALPHA FNP PACKET POWS
DO » I=i,L
6 ALPHA(T+M) =0,
Cormm~- PACKFT RNW HAS A UNITY
JOKT= NPKT(JPAOS)
IF (JPKT.EQ.D) GNTO 16
ALOPHA(JDKT+M) =1,
Coww== FIND KFY AND KNRG
KNRG=KEYFND(JOKT)
IF(KNRGNELD)Y GOTN 14
CALL ERRNI(LOHROW--KTY NNT IN CNOE
WRITF (6,998) JPKT,JC0OL,JPNS
Qg8 FNARMAT (1H+ LUX,¥*PANKET*¥IG* DNSTITINN¥IG* NILUMNY¥IS)
CALL ESCARPE(R)
IROW=0]
PETUPN
164 CONTINUE
KNRG=M¥KNRG-M
DN 15 I=1,M
15 NELTA(I)=0FELTA(T) -BJ(KOPG+])
Coreo=- TRANSFNRM RENDUCEN COLUMN IN LOWER 8L PHA
16 INRG=1
DO 2C T=1,M
ALPHA(I) = NNT( M, R(INRG), NELTA)
20 INRG=TINPNA+¢M

C-=---=SUM PACKET BASIC ENTPIES T9
IF(L.EA.G) 507N 26
nn 25 T=1,M
I8 = IBASIS(TI)/Z1nNC
TF(TR,GT.NT) GOTO 25
K= NPKT( 18 )
IF(K.FO.L) GNTO 25
K=K+M
ALPHA(K)I=ALOHA(K) =ALPHA(])
FONTTNUE
CONTTNUE

ALPHA ELEMENTS

25
26

D-T5

NDELTA(LICY)

20€22323
20622379
20022340
20022350
20322360
20022370
20022320
20022349¢
202224510
20022410
2€C022420
20022430
20322443

2522450

200224¢€0
20022471
20022480
20022440
206225C0

- 20022510

23{22520
20022530
20022540
20022550
20022560
2602257¢C
20022580
26022590
20022600
20022610
20022620
2C022A 3L
200226430
26022650
29022660
20022670
20022680

'26C2269¢C
'26C22740

20C22710
20022720
2002273¢
20022740
200622750
20022760
2002277¢
20£2271¢C
20022740
20022800
29022810
2002282¢
2002283L
20022840
20022853
20022860
20022870
20022840




20022890

c
THETA=1,E35 B 20022900
IRNW = 0 20022910
ITYPE= 1 e 20022920
c 20022930
"IF( ATBND(JPOS) ) GOTO 100 ... 20022940
c 20022950
o X (JPNS) ZERD, DJ. NEGATIVE ---INCREASE X(JPOS) _ ___ 20022960
D0 50 I=1,MPL 20022970
IF(I.LE.M .AND, ITP(I).EQ.3) 50T0 50 .. ... 20022980
IF ( ALPHACI).LT.-ZERO)  GOTO 30 20022990
IF ( ALPHA(I).GT. ZERO)  GOTO 10 20023000
. GOTO 50 20023610
Y J— POSITIVE PIVOT _ . . . B . 20023020
10 STEP = BETA(I) /ALPHA(T) 20023030
IF( STEP ,GE. THETA ) 6OTO  S¢ e .. ...20023040
THETA = STEP 20023050
IROW = 1 e .....20023060
ITYPE = 2 20023070
GOTO S0 e — 20023080
C--m-- NEGATIVE PIVOT=--<- € BOUND(JNUT) .GE.BETA(T) ) 20023090
30 JOUT = IBASIS(T)/100 - ee..20023100
IF(T.GT.M JOUT=KEYS(I=M)/100 20023110
STEP = ( BETA(I) - BOUND(JOUT) ) / ALPHA(T) e ___.20023120.
IF( STEP .GE, THETA ) 6GOTO 53 . 20023130
THETA = STEP . .. ... . e 20023440
IROW = 1 20023150
. ITYPE = 3 - ... .. 20023160
50  CONTINUE , 20023170
G0TO 200 ... _.20023180
c | 20023130
C-----X(JPOS) AT BOUND.  DJ POS,--DEGREASE.. X{JP0S) __ - 20023200,
100 DO 150 I=1,MPL 20023210
LF(I.LE.M JAND, TTP(T).EQ.3) GOTO 150 ... ... .20023220.
IF( ALPHA(I}.LT, = ZERO ) GOTO 130 20023230
IF( ALPHA(I).GT. 7ERO )  GOTO 110 e ... 20023240
60TO 150 - . 20023250
. Gm==m= POSITIVE PIVOT=-==-( BOUND(JOUT) +GE. BETACI) ) . . ._____ ' _ ___ 20023260
110 JOUT = TBASIS(I)/100 20023270
IF(I.GT.M JOUT=KEYS(I-M) /100 , o . ___...20023280
STEP= ( BETA(I)=BOUND(JOUT) )/ (-ALPHA (T)) 20023290
IF( STEP. GE . THETA )  GOTO 150 A ] - . ... 20023300
THETA = STEP 20023310
IROW = I ] I — 20023320,
ITYPE = 3 20023330
6NTN 150 e .. 20023340,
C----=NEGATIVE PIVOT 20023350
130 STEP= BETA(I)/( =ALPHA(I) ) e .. 20023380,
IF( STEP .GE. THFTA) GOTn 150 20023370
THETA= STE® o e e 20023380
IROW = I 20623390
ITYPE= 2 e e 20023400
150 CONTINUE 20023410
THETA= =THETA e .. 20023420
C---=~ PIVOTS ON 2,3, 2 DRIVES JOUT TN ZERO , 3 MOVES JOUT TO BOUND 20023430
c . e e e e e e e . 20023010,
200 RETURN - 20023450
END . 20023460
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100

w N

SUARAUTINE SETANDI(T)
COMMON /TI/7 MyLyMOL 4MC G NT,ICNST,I0,TPHASE yJRHS, TPT
CNAMMNN /NAMES/ NAME(103)

K=13
LONTTINUE
IF(I) 142,3
J=-T

TFCJLLFWJNT)Y NAME(JU)I=1C* (NAME(J) 710) ¢1

RETUPN

TF(TLLENT) NAME(T)=10* (NAME(T) 710) 4K

RETUPN

ENTPY SFTBNS
K=2

6GATN 103
FNTPY SETNNN
('—'[t

G070 109
FNTRY SFTKEY
K=l

6NTN 100
END

D-TT

200234706
20023480
20023495
2CC235(¢
20223519
20023520
20023536
2006213540
20023550
20223560
20€2357¢C
20023580
26623590
27323640
23323610
23023620
20023630
20023640
20023650
20023663
20623670
20023680
20023690
206237C0




SUBROUTINE SETUP =~ = S 20023710
Cowme== GUB VERSION APRTL/7{ : S 20023720
INTEGER PKT,PKTH ‘ S .. ... ... 20023730
COMMON /INPUT/INPUT,TNPUTM,INPUTN ‘ 20023740
COMMON /LIMS/ MAXTRY,NTRY, INCORE ,NCRMAX,NSCAN . .2002375)
COMMON /17 MyLyMPL,MC,NT, ICOST, TC,TPHASE,JRHS, IPT 20023760
COMMON /A/ ALPHA(101) /R/ BETA(1G1) /C/ GAMMA(101) /D/ DELTA(101) 20023770
COMMON /PONTYP/ IPOWTP(101) /NAMES/ NAME(100) ' 20023780
COMMON /BASTIS/ IBASIS(101),KEYS(1G1) : , ¢ e —e._ 20023791
COMMON /CORE/ JARFJ(101) 4 JA(101) ,JAK(1G1),AJ(1000) , 200238Cg
COMMON /PARAMS/ TMAX, ITNINV, INVF ,K1,K2,K3, Kby NWAJ e e ... 20023810
COMMON /RHS/ RHS(160) : 20023820
COMMON /TOLS/ DJTOL,ZERO,,P_I_VTOLyCTQLQPERTOL,DERTOL_...... e 20 023830
COMMON /STATE/ JPNS, IROWy JCOL y JOUT, ITRN,NREJ,NPIF, NDJS 20023840
COMMON /BOUNDS/ ROUNNS(100),IRDS (100),NBNS " e ... ._ 20023850
COMMON /7 Gv2 7/ T(100,10)480(100) 4BLNCLC) ,UBS(10),C0(10) 20023860
COMMON /CV3/ MRBCAV,NBBCAV,NCHGS N e ... 20023870
C-----TAKES INPUT A MATRIX IN COLUMNS OFF INPUT FILE BY COLUMNS 20023880
C-===- INITIAL SETUP FOR COMPLETE PROBLFM IS CHANGED_ AT END TO_REDUCED PR20G23890
C-=-==0UT DRNPS GUB ROWS AS FNUND . ' 20023900
CALL MESSG(4O0HSETUP _ Co- ) L . .20023913
C----- ACTUAL PROBLEM SIZES 20023920
M= INPUTM#1 ‘ _ o e .. 20023930
C-=-- TRY TO START IN PHASE 2 , 20023940
IPHASE=2 e e e e — 20023950
IC=IC0ST 20023960
Commm- TOLERPANCES . _ S e eeee—. . 20023970
DJTOL=1.E-8 20023980
ZERN=1,E-12 B ... ..._._._2002399p
PIVTOL=1.E-5 20024000
cToL=g{.6-4 e 20024010
PERTOL=1,.,E~5 : , 20024020
DERTNL=1.E~8 . _ . 20024030
NSCAN=NTRY=MAXTRY=NDJS=TTRN=JNCOPE=( 20024040
Coee-- INVERT FREQUENCY TNVF, TTERATION OF NEXT INVERT TTNINY _ = 20024050
INVF=100 - . : 20024060
ITNINV=0 e e 20024070
20024080

c , _ S e e ... 20024090
C-~---FIRST M COLUMNS GIVE ROW LNGICALS AND TYPES 20024160
D0 5 I=1,M _ o e e . _.__20024110
KEYS(I) =0 20024120

5 IBASIS(T)=0 . - S e e e 20026120
C--==<MARK PHASE1 COST ROW FREE FOR PNSSIBLE USE IN PHASE 1 20024140
IROWTP (M)=3 , , o el 20024150
C-----SET UP LOGICAL VECTORS FOR THE RNAWS 20024160
DO 10 I=1,M o ) S e e .. ... .. 20024170

10 ALPHA(I)=0,0 ' ' 20024180
C--==<NOW CNUNT COLS WRTTTEN e e e e e e 2010284190
NT=0 20024200

DO 100 I=t1,™ C e — . ... ..2002421Q0
ID=IROWTP(T) 20024220
IF(ID.EQ.0) GOTN 29 _ . e . —....200624230
IF(ID.EQ.1) GOTN 21 20024240
IF(ID,EQ.2) GOTNn 22 . = _ S e e e 20024250
IF(IND.EQ.2) GOTN 23 : 20024260

IF(ID.EQ.4) GNTO 24 —— e -.. 20024270
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13 CALL EPPAR(4LOH SETYP-=PNH TYOE TRPNR--NUT NF RANGE

. CALL ESCAPE
Cowm=- FQUALTITY ROW- NO LAGTCAL ©NL,
20 GNTN 1§19
Cre=== LE. ROW=- POSITIVE LOGICAL+SLACK
21 ALPHA(I)=1,0
K=1
G0TN 506
C-mm=- GE., PNW- NERATIVF LNGTCAL+SLACK
22 ALPHA(TI)==1
K=1
GNTN 50
C-=-==FREF RAW-POSTTIVE LOGICAL-8ASIC
27 ALPHA(TI) =+1,
IBASTS(T)=NT+1
K=2
G0OTO 50
Ce===- GUR POW=NN LOGICAL
24 GNANTTNUE
GNTO 400
C--=-=-=DLARE COLUMN IN FILE I&4 AND TA2
53 NT=NT+1
NAME (NT) =X
CALL NUTINT,ALPHA,COLNM)
ALPHA(T)=0
130 CONTTINUE
Comemm KEEP PHASE 1 £NST POW ZERO IN OHASF 2
IRNWTP (M) =0
C-=m-- NO. NF LOSICAL CNLS MC
MC=NT

R CYCLF INPUT FILE CNLUMS
REWIND INPUT
DN 200 JNT=1, TNPUTN
110 TF(JNT.NF,J2HS)  GOTO 13C
READ (INPUT)  (PHS(J) ,J=1,INPUTH)
Cm=m-= TAKF RHS FROM BO AND SKIP TAPE VERSTON
00 120 J=1,INPUTM
120 9HS (J) =8N(J)
PHS (M) =0,
NT=NT+1
NAME (NT) =0
CALL DUT(NT,RHS,NNLNM)
6NTN 200
Ce-===GET MEXT COLUMN JNT
130 CONTINUE
READN(INPUT) (ALPHA (J) y J=1, INPUTM)
C----=TNSERT COLUMN CHAMGES TN PROBLEM
IF(UNT.GT,NCHGS) 6OTO 135
ALPHA (ICNST) =CO (JNT)
135 OONTINUE
C-----CHECK FOP CNL PACKET, GET PKT NO, NR 0
PKT=2
PKT1=0
DN 140 T=1,TINPUTM
TF( TROWTP(I) JNE,4) GOTN 14§
PKT1=140KT1
IF( ALPHA (I).NE.1.) GOTO 140

D-T9

20024280
2CC2429¢
20024300
20024310
200243270
20024330
20024340
20024359
20024370
20024370
20024280

2006264392

2602441 G

20024410

20024420
2C02443C
2bf24uLLg

20024450

206C24u460
2002447C
200244LRY
20024490
20024500
20024510
20624520
20C24530
20024540
20024550
20024560
20024570
20024580
20024590
20024607
2002461C
20024620
20024630
20024640
20024650

"20024660
2002467C

200246R0
20024690
20024700
20C2471C
20024720
20C24723¢
20024740
20024759
20024763
20€C2477C0
20024780
20024795
20024800
20024810
20024829
200248720
20624840
26624850




PKT =PKT1 20024860
GOTO 145 e S 20024870
140 CONTINUE 20024880
C-----CHECK FOR BOUND, GET BOUND NO. OR 0 . 20024890
145 TIF(NBDS.EQ.0) GOTO 151 20024900
DO 150 J=1,NBDS - . _._.20020910
IF ( IBDS(J) .EQ.JNTY GOTN 155 20024920
150 CONTINUE R - 20024930
151 J=0 20024940
155 CONTINUE . . - . 20024950
C-——=-SET NAME TO BOUND4#PACKET + STATE AND MARK KEY COLUMN 20024960
K=1 . .20024970
Cm=-==- COUNT COLUMN AND WRITE TO FILE LESS GUR ELEMENTS 20024980
160 =14NT ' . e .. 20024990,
NAHF(NT)°K+10*PKT+1OODUO‘J 20025000
CALL OUT(NT, ALPHA,COLNM) 20025010
200 CONTINUE 20025020
C--=-=-- REMOVE GUB ROWS FPOM IBASIS AND RHS .. 20025030
INON=0 120025040
L=0 i oo 20025050
TKOST=1C0ST 20625060
DO 220 I=1,M - _....20025070
IF(IROWTP(I) .EQ.4) GNTO 218 20625080
C----- NON-GUB ROE . _.20025090
INON=INON+1 20025100
IBASIS(INON)-100‘ISASIS(I)+IPOHT°(I) e -..-20025100
RHS (TNON) =RHS (I) 20025120
, GOTO 220 . -.-20025130
Co=--- GUB ROW, STOPE RHS IN AJ 20025140
210 L=L+1 i ..20025150
AJ (L) =RHS(I) 20025160
C----=MOVE DNWN USER COST. RO . e = 20025170
IF(T.LT.TCOST) IKOST=IKOST-1 20025180
220 [ONTINUE 20025190
Ce==-- NOW REPLACE RHS NM END OF RHS 200252C0
IF(L.EQ.0) GOTN 240 - . 2p02s5210.
DO 230 I=1,L 20025220
230 RHS(INON+I)‘AJ(I) , - - e 20025230
C----~ NOW DROP COUNT OF GUB ROWS 20025240
M=M-L 20025250
1C0ST=IKOST 20025260
Co===-- PEDURED PROBLEM NNW COMPLETE . ... 20025270
240  CONTINUE 20625280
RETURN 20022290

END

D-80
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SUARAUTTINE STATUSINNTE) 29¢2521¢C

NIMENSTINN NNTE (&) 20<25320

COMMNN /LTMSY/ MAXTPY ,NTRY , UNCOPE ,NOCRMA X, NSGAN 2002533¢

LOMMON 7T/ MLy MPL MO NT,ICNST, T, TPHASFE,JPHS,TP] 20025340

COAMMON /NAMES/ NAMF(100) 20025350

COMMON /0DRE/ JAPFJ(101),JA(101) 4JAK(L31),AJ(12C0) 200253F0

COMMNN /747 ALPHA(10G1) /B/ BETA(1£1) /C/ GAMMA(1G1) /D7 DFLTA(1C1) 26C25370

COMMON /RASIS/ IRMBSIS(101) ,KEYS{1C1) 20025380

CAMMAN  /0JS7Z DJ (L7 ¢) 20025393

COMMON /STATE/ JPOS,TOOW,JCOL,JNUT,TTPM,MIEJ NOTF ,NDJS cor2540C

COMMON /PAPAMS/ TMAX, ITNINV, INVF ,K1,K2 4K3y K4 K5 2002541¢C

DATA UNTO/Q/ 20025420

LNGICAL BASIC,ATNND . 20325430

IF(MNND(K3,11) «NF.() PETURN 23025445

TF( MOD(TITRN 950).EN0) HWRITE(H,1) 20C2%5u50

1 FOPMAT (1H1 200254R0

+ . 910H DHASE 20025477

+ s10H TTER 20025480

+ 2»10H TPY 200254ag

+ s15H VAL OBJECTTIVF 20 (255(0

+ 2 10H NDJS 20025519

+ y10H NARTS 20025520

+ 2154 VALUE DJ IN 206255329

+ »10H noL IN 20025540

+ ' 10H ocone 206255%0

+ 2104 ~oL 0UT 21025569

+ s 10H LONE 2802557(

+ s1CH NSCAN B 20025580

R STORE RURPRENT SOLUTINN, AUTT AR NONTINUE 20025590

CALL SECOND(X) _ 25325600

CALL MAPNUT(R) 260625620

CALL EXIT 26C25630

999 CONTINUF 20025640

Coewm- COUNT ANTIVE ARTIFICTIALS FOR STATUS DATA 20025650

NPIF=0 20025660

DO 15 TI=1,M 20C2567¢C

15 TF(TASTS(I)7100.GTNT) NPIF={+NOJIF S 20025680

CNST==RETA(TC) 200125690

NCOLS=JNCORF 20525700

TFIMTRYNEL.O) 6GOTO 29 . 20025710

CALL INPNS(JNT) 20025720

NCOLS=JUNT=UNTN 260257230

. IF(NCALSLELD) NOOLS=NCNLSH+NT 20025740

20 JNTO=UNT 20025750

JNSCAN=1J000*NSTANENNOLS 20N257¢0

MNTRY=100DP*MAXTRY4+NTRY 2902%77¢

TF(JCOL.FR.J) GOTO 1 20025780

TF(IROW,.FR.0) GOTO 1 20025790

NJNUT=NAME (JNUT) - 20025800

IF(JOUT.EQ.0) NYnUT=" 291258190

TFUJNUT GT NT) NJINUT=10030363*TRNKW 25025820

WRITE(H,2) IPHASF,TTPN,MNTRY,COST,NDJS,NPTF,0J(JCNL) 20025R2(

+ 2 JPOS,NAME (JPNS) , JNUT,, NJNUT,, JNSRAN 200258470

2 FOMAT (1H 43T10,F15,642710,E15.6,5T1() 23225850

PETURN 200258R]

Co=-<=WHEN NN CILUMN WAS SFELENTEN 20825R7¢C
D-81




.~

OR UNBOUNDED

WRITE(6,43) IPHASE,ITIRN,MNTRY,C
FORMAT(1H ,3110,F15.6,2T710,15H4
RETURN

ENTRY ERROR

WRITE(H,4) NOTENOTE,NNTE
FORMAT (1H /7 (1H+,LR10))
RETURN

ENTRY MESSG

ENTRY MSSG . . .
IF(MOD(K3,7) «NE.3J) RETURN
CALL SECOND(X)

WRITE(645) NOTE,X

FORMAT((1H ,4A10,6CX,F10.0,*
RETURN

END

| 20025880

OSToNDJS NPTF,NOTE,JNSCAN . 20025890
»4A10,T10) 20025900
e e -..20025910
20025920
...20025930
20025940
— .- 20025950
20025960

.. ... 20025970
20025980
20025990
20026000

v 20026010
20026020

... 20026030
20026040
20026050
120026060
i 20026070

- s amer nas un @ wm wun ww-

SECONDS* )

D82




‘CNOMMON

30

40

45

56
60
8

Coemw-e

73

Covena

SUNRNYT INE XCHECK(CALLEQ,AT’H)

PEAL 8(1)

GIVFS QUICK renss CHECKS aND LNCATION

COMMON  /PHS/ PHS(100)

/MNVES/ THFTA,QNDJ,UMAX,DPMLEQ,ﬁUALEP
COMMON /PARAMS/ TVAX'ITNINV,INVF,Kl,KZ,K3,KQ,KS

COMMON 74/ ALPHA(101) /87 RETA(101) /0y GAMMAC101) /n/ DELTA(101)

COMMON /RASTS/ IBASIS(iOi),KFYQ(lﬁl)
COMMON /0nRE, JAOFJ(icl),JA(iﬂl),JAK(ltl)’AJ(lﬂﬁf)
coMMaN /17 M,L,MPL,MQ,NT,ICOST,IC,IDHAQE.JQHS,IDI
COMMON /LIMS/ NAXTUY,NTQY,JNCOQE,NCRHAX,NQCAN
COMMAN /DJS/ NJ1eey
COMMON /NAMESy NAME(100)
COMMON /TOLS/ DJTOL,7FQO,PIVT0L,CTOL,°EPT0L,DE9TOL
COMMON /STATE/ Jpﬁs,TPOH,JCOL,JOUT,IYRM,NQEJ,NDIF,NDJS
COMMON /R3UNNDS/ RﬁUNWS(ioﬂ),IBDS(1£O),NBDS

INTEGER pELTA

IQONTP(I)=MOD(IQASIS(I)yiﬂO)

K& IS 1000*START + STO® ITERATYOWN FOR XCHENKS
IF(K4/1000 +GT.ITPN ,0R, MﬂD(KQ,iUDG).LT.ITRN)-QETUPN
KQ=IODO’(ITQN*K?)+M09(KQ,1000)

WRITE(6,1) CALLEQgTPﬂH,THETA,RNDJ,JDOS
anMnT(‘O.........l.l....‘.............l........‘/

¥ XCHECK CALLFD BY *A6* opryny ROW---¥13,
* STEP*p12,.5+# BNUND*E11, 4% COLUMN®15)

WRITE(6,6) (OJ(J),J=1,JNCO?E)

FOQMAT(32X¢10F10.QI
JKNL=ycaL
Jl:MAXO(JKOL-S,i)
J?=MING(J1+9,JNCOPE)
WRITE(6,5) (JA (K) yK=U1,42)
FORMAT (32x,1C11¢)

IneG=1
JEND=UNCORE® M
DO 46 T=1,M
JORG=J1*M-M+1
DN 2n y=y1,42? .
AJ(JEND+J)=D“T(M,P(IOPG),AJ(JORG) )

IF( ARS(AJ(JEND+J)).LE.ZEPO ) AJCUFND+Y) =g,
JORG=JNRGHM
WRITE(6,R) I,IBASIS(I).ALDHA(I),RETA(I),(AJ(JEND+J),J=J1,J2)
INPG=T0RG+M
00 45 y=y1,42
JAJ=JA ()
UELTA(J)=NA"E(JAJ) .
NQITE(G,G)(9ELTA(J)¢J=J1,J2)

IF(L.EN,5) GoTo 60
DN 50 1=1,1

WRITE(6,8) I,KEYS(T).ALDHA(I+V),HETA(I+M)

CONTINUE
CONTINUE :
FOQMBT(IB,I7.2E10.2,2X;10E10.2)

ERROR CHESKING 0PTINN IN XCHEGCK
CONTINUE
TF(NOD(K3,17).NE.C) LnTn 55g
=GAMMA SyMs LHS=RPHS
0N 9n r1=1,mMpL

D-83
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200626087
20G2A0ag
200261c0
20026110
25u2h12y
2026139
2C02614C
20026150
23026167
200256179
200261R¢
20626199
205026206
20626210
20026220
2006262320
2002624y
20026256
2002626¢C
200262790
2002R285
20626293
200263C0
20026310
20u2632;3
20026330
20026340
20026350
20026360
29526370
20026380
2002639¢
21625400
20026416
2002542¢C
20026430
26626440

26026458
20026460

20026470
20726480
2002649p
20CG265¢t¢0
20026510
20026520
€602653¢
20026540
20026550
200258566
20026570
20026580
2002659¢
20226600
29026610
20026620
20626630
200266440




-
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20026650

90 GAMMA(I)==RHS(T) .

Come== CYCLE ALL BOOK KFEPING TO_GET COLUMNS IN ORDER. __ 20026660
LAST={ : 20026670
NVARS=MPL+NBDS 20026680
DO 500 NVAR=1,NVAPS 20026690
NEXT=99999999q e e e .. .2DD26700

Cee=v-- BASIC COLUMNS 20026710
DO 200 I=1,M . o - C e e 20026720

. J=IBASIS(I)/z180 : 20026730

C-=-==MARK STRUITURALS 20026740
ITAG=? 20026750
IF(J.LENT) GOTO 150 e .. 20026760

Comem- MARK ARTIFICIALS 20026770
ITAG=S , . i e 20026780
IF(J.LE.NT+100) GNTN 1590 20026790

Co=n=- MARK NEGATIVE STRUCTURALS e ... . 20026800
ITAG=6 20026810
J=J-(NT+100) e ... 20026820
IF(J.LELNT) GOTO 1%¢ 20026830

C-====MARK NEGATIVE ARTIFICTIALS o e 20026840
ITAG=7 : 20026850

150 CONTINUE ... 20026860
IF(J.LTL.LAST) GOTO 20¢ 20026870
IFC(J.GT.NEXT) G0TO 200 e ..20026880
NEXT=J 200268990
JTYPE=?2 4 (1 -4 -1-1 (1))
JTAG=TTAG 20026910
X=BETA(I) - 20026920
IBAS=I 20026930

200 CONTINUE e e 20026940

R BOUNDED CILUMNS 20626950
IF(NBDS.EQ,.0) GOTN 300 - e e e e 2002 696D,
NEXTU=MIND (NT ,NEXT) 20026970
D0 250 J=LAST,NEXTY - . .. 20026980
TF (MOD (NAME(J),10) .EQ.3) GOTN 29¢ 20026990

250 CONTINUE e .. ...20027000
GNTO 300 ) 20027010

290 NEXT=y s - e .. 20027020
JTYPE=3 20027030
X=BOUND (J) e eem. 20027040

C--~-~KEY COLUMNS 20027050

300 CONTINUE . 20027060
IF(L.EQ.0) GOTO 360 : 200274070
DO 350 I=1,L o e e 20027080
J=KEYS(I)/100 2002704990
IF(J.LT.LAST) GOTn 350 -..2002710¢
IF(J.GT.NEXT) GOTN 350 20027110
NEXT=y - - .. 20027120
JTYPE=4 ‘ 20027130
X=BETA (M+1) -, ‘ S . cmemmmen . 20027140

350 CONTINUE 20027150

360 CONTINUE v imee—— 20027160

c . 28027170

C==-==GET NEXT COLUMN TO CNRE IF REAL (UTAG=2 0OR &) e .. 20027180
IF(NEXT.EQ.999999q99) GnTo 51¢ 20027190
IF(NEXT.GT,NT) GNTN &4p0 L . e+ e — . 200272200
CALL IN(NEXT,AJ(JEND+1),INCORE+1) ’ 20027210

C-=~=--ADD GUB ELEMENTS .—. 20f272210




MPy=Ms 1
IF(L.EQ.0) 50TN  3A5
nNn 3’0 I=MPL,MPL
38C AJ(JFND+TY =0,
IGUR=MNND(NAMF (MFXT),100000) /716G
IF(IGURLNE.D) AJ(JFNND+M+IGUB) =1,
385 TIF(JTYPELNE,2) GOTO 450
IF(JTAG.NELS) GOTN 450
C-=-==NFGATIVE STRUCTUFALS
D0 393 I=t,MPL
390 AJ(JEND+T) ==AJ(JENDHT)
AJC(JEND+M) =1,
60TN 450
Commw== ARTIFTCIAL VECTOR (JT&G 5 OR 7)
433 DN 610 I=1,MPL
US §f) AJCJEND+T) =0,
AJCJEND+IRAS) =1,
AJ(JEND+M) =1,
IF(JTAGLEQ.7) AJIJEND+IBAS)=-1,

n
Cooom= SUM Y¥AJ TN GAMMA-= THE FRROR
453 N0 460 I=1,MPL
460 GAMMA(T)=GAMMA(TI) +X*AJ(JEND+T)
560 LAST=NEXT+1
501 FNOMAT(4T4,E12.4,10F 10,4/ (28X,19F10.4))
510 CONTINUE

c .
Cm====NHENK FRROR AGAINMST TOLFPANCE
DRMLFR=(],
K=0

D0 550 I=1,MPL
ARSGAM=ARS (GAMMA(T)) .
IF(ABSGAM.LE,PFRTOL) GOTO 550
K=K+1
BELTA(K)=I
G AMMA (K)=GAMMA (T)
IF(ARSGAM,LE.PRMLFR) GNTO 550
PRMLFR=ARSGAM
550 CNONTINUE
IF(POMLER,LE.PERTNL) WRITE(/,552)
IF(PPMLER,LF,PEPTNL) GOTN 555
WRITE(6,551) PRMLER,PERTOL, (DELTA(I) 4GAMMA(T),I= 1,K)
TF(MOD(K3,19) .NE.) GOTO 555
TTNINV=ITRIN
551 FORMAT (*0PRIMAL EPPNRS ‘XPFED TﬂLERANPE°--’/
S+ * FRRNR=-~*F{2,4%  TOLERANCE--*£12, 4/7(4(110,E20.8)))
552 FORMAT(* EQRNRS WITHIN TOLEQANPE')
555 HWRITE(6,7)

7 FORMAT (1H o4 CH-==-==== mmmmcmcescmcccemommecemecccceas [/ )

RETURN
END
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20327230
20927243
200272506
20027260
23027270
200272R)
20027290
20027300
26627311
20027320
206273340
20027340
20027350
20027360

20027370

20027340
2332739
203274C0
2006274130
20027420
20027639
20027443
20027450
20027460
20627670
20027483
20027490
200275¢C0
20027510
20027520
20027530
20027540
20427550
20C27560
20027570
20027580
205275940
200827600

20027610
200827620

20027620

204027640
20027650
20627660
20027670
20C27680
200627699
200277¢0
20027710
26327720
20027729




PROGRAM REPGEN (INPUT,0UTPUT,TAPEA,TAPES=INPUT, .. ...
1 TAPE6=0UTPUT,TAPEG=TAPEA)
COMMNON /VECSTG/ VNAME(10),C,LENP,VLIFE(1:),INH(1C,16),
VCOST(10,5) NAMEN(10) ,60STS(30,3) : ‘
CNMMON /BASICS/ CHAP(S5000,4),00DF(20),PER(10),IYR(10),L
COMMON /0UTS/ OANDM(20) ,SALE(2C) ,SAVE(20),EXIST(10,20),
PURCH(10,20),STOR(10,20),SALV(10,20),PRAC(20),PROT(20
COMMON /PARAMS/ RDTOT,INYR,LAST,NV,NP,TNT,TITLE(4) ,COST
DATA CODE /7 2H401,2HC2,2H03,y2H04, 2H(CS, ZHGG.ZHDT,ZHDS,ZHG

¥

¥

* . T2H11,2H12,2H13,2H14,?2 H15,2H16,’H17,2H18,2H1
CALL SETUP
50 REAN(9,100)(TVITLE(TI) ,I=1,4)
100 FOPMAT(4LALD)
IF(EOF,9)7777,200
200 RDOTOT=0,0

DO 300 1=1,20

SALE(TI) =0, 0

SAVE(I)=0.0

PROC(I)=PROT(I)

OANDM(I)=0.0

DO 250 N=1,10

pUQCH(N,I)"—'B.B

EXIST(N,I)=0.0

STOR(N,I)=0.0 ‘ . : .
SALVIN,I)=0,.0 e . . e
CONTINUE
CONTINUE
CALL INSOLN
CALL CINFD
CALL PINFO
6N TN 50
STNP

END

2510
300

7777

D-86

....30800010.
30000070
300008630
300C0040
3pgo00s0
30000060

~-300004070
30000080
30600690
30000100
30000110
30000120

..30000430
30000140
30003150
30000160
30600170
.30000180

YR(10)

Y

9,2H10,
Q,ZH?D/

. ..300004190.

30000260

... 30006210
30000220
-30000230
30060240
- 30600250
30000260
30030270
30000280
..30000290
30000300
e 30000310
30600320

.. 38000330




SURRQUTINE CINFO :
COMMON /VECSTG/ VMAME (10) 4N, LEMP,VLTFE (1) ,INH(1C,16),

% VOOST(10,5) ,NAMEN(10) ,CNSTC(30,3)

10020

1503

- 2000

100

200
300
40)

COMMAN /RASICS/ CHAR(S5000,4) 4CODE(23),PER(10),TYR(106),LYR(1])
COMMAN /NUTS/ OANDM(?0),SALE(20) ySAVE(2C),EXIST(10,20),
* PURCH(10,20),STOP(10,20),SALV(10,2C) 4PONC(2(),PRNAT(20)
COMMAN /DARAMS/ PDTOT ,INYR,LAST,NV,NP, TOT, TITLE(4) ,CNST

DATA NNE,TNTAL,PERPIND / 2HQ1,6HTOTAL ,B6HPERTON /
WRTTF(6,100) (TITLE(T) 4T=1,4)

SUMT=0,0

TOONN=(,¢

TCOST=0,0

NN 550 I=1,2¢C /
TCOST=TCOST+OANDM(T) +SAVE () -SALE(T)
TCOST=COST=-TCOST-PONTNT

0n 600 I=1,NP

TPROC=TPROC+PROC(T)

TPROC=TPRAC/TCOST

0N 160§ I=i,MP

IF(PER(TILEN.NNE) N=T

COANTINUF

DN 2000 T=N,NP

Ki=TYR(I)-TNYR+1

K?2=LYR(I)=-INYP+1

DO 1500 K=K1,K2
IF(K.EQ.KL) 6N TN 15C0

NANDM(K1)=NANDM (K1) +NANDM(K)

SALE(K1)=SALE(K1)+SALE(K)

CONTINUE

J=I=-N+1

PRNC(I)=PROZ(I) /TPRNC

NANNMIK1)=0ANOM{K1) +SAVE(])

SUM=PROC(T) +DANDM (K1) -SALE (K1) ‘

WRITE(6,200) PERIND,CODE(J),PROC(I),0ANDM(KL) ,SALE(K1),SUM

IF (J.%2.1) GNn TN 20¢Ce

OANDM(1)=0ANDM (1) +NANDM (K1)

SALF(1)=SALE (1) +SALE (K1)

PROCIN) =PRAC (N) +PPNC(T)

SUMT=SUMT+SUM

I=LYP(NP)=TINYR+2

WRITE(A,200) TOTAL,RDTNT,PROC(N) ,0ANDM (1), SALE(1),SUMT

WRITE(H,400) SALF(T)

FOPMAT (LH1,15¥%, 4A1C / 1H-,*CNST INFORMATION® /
FLH= 312X, 5(1H*,12X) /7 13X 1H*,* R AND D *, 1iH*,
** DROCUREMENT*,1H*,* ONPERATING *,1H*,* SALVAGE
¥ TOTAL ¥ 7/ 1H 4 77(1H*) /7 13X,5(1H*,12X))

¥,1H*,

30605340
300600350
3LL05364
30000370
30C0338RE
30C00390
30000400
30603416
3CLCIL20
30C004L3C
36000440
3CCCOLSE
30CC0460
30000470
3000048¢C
30393690
360CC5L0
3000051¢
30000520
30u69523
33000540
30000550
30000568
30201571
36000520
30000590
30060600
30000619
303060620
30000630
30000640
30350303650
30000660
30000670
20000680
3egod69C
3006G07L0

~30000710
~30000720

3CC03730
30000740
30GC075C
30000760
3CC03770
3000667840
3¢600790

FNRMAT (1H 586 42X,A2,2Xy LH* 412X, 4 (1H*,1X,F9,3,2X) /7 13X,5(1H*,12X)) 30000800
FORMAT (13X,5(1H*,12X) / 1H ;A6,6X,5(1H*,1X,F9,3,2X) /7 1H ,77 (1H*))3GG00B1G
FORMAT (1H- /7 1H=,*TRUNCATINN VALUE FOR PRESOURCES = *,F9,3)

RETUPN , .

£ND

3646608240
30000830
3co00840




777

101

INTERPRET PNN VARIABLES FOR

200
213

INTERPRET INYERTTED FLEFT AN

430
4G5
419
420

43¢0

459

460

»

*

SURPOUTTINE INSOLN_ e

COMMON /VEGSTG/ UNAME (10) ,C,LENP
VCOST(10,5) yNAMFN(10) ,COSTS (33

COMMON /BASICS/ CHAR(S000,4)

COMMON /0UTS/ OANDM(20)
PURCH(10,20),STNR (10,

CNAMMON /PARAMS/ ROTOT

INTEGER TOT

IOT:NP+1_ .

DATA X/1HX/yW/1HW/4S/1HS/ 4BLANK/ 1H /yBLAN2/2H 7

READ(9,130)IND, VAL

IF(IMD.GE.0) GO TN 101

COST=VAL

G0 Tn 760

IF(INDLENQ.B) GO TN 7777

IF(CHAR(INDy1).EQ.X) GO TO 509

IF(CHAR(IND,1).EQ.W) GO TO &GO

IF (CHAR(IND, 1) .EN.S) GO TO 300

IF(CHAR(IND,3) (NE.BLAN2) GO T0 7777 . e

INVESTMFENT CONSTRAINTS

SVLIFE (100 , INH(1D
»3)

DN 200 1=1,20

IF (PER(T) .EQ,CHA®(IND,2)) GO To 21G
CONTINUE :

GO To 109D

PROC(I)=PROC(I) -VAL .
PROC(T+1)=PROC(TI+1)+VAL

GO Tn 7777

DO 405 J=1,20
IF(CODE(J).EO.CHAP(IND,Z)) GO TO 41¢
CONTINUE - .
GN TO 1000

D0 4?0 T=1,10 )
IF(pER(I)oEQ-CHAP(TND,3)) GO YO 43¢
CONTINUE :

G0 TO 100¢C

ISTART=IYR(I) . :
IF(CHAR(IND,1).EQ.X) PURCH (J,I)=VAL
DO 450 T1=1,10
IF(”FQ(I)-EQ.CHAQ(IND,Q)) 60 TN 46¢
CONTINUE ' )

GO TO 1000

IEND=LYR(]) . v .

CALL VALUFS(J,ISTAPT,IEND,VAL)

GO TC 7777

INTERPRFT MOTHBALL VARTIABLES

340
350
360
370
380

N0 350 1=1,2¢ '
IF(CODE(I).EO.CHAP(IMD,Z)) 6N To 36¢
CONTINUE Ca .
GO YO 1000

DO 370 J=1,10 o
IF(DFR(J).EQ.CHAD(IND,B)) GO TO 38¢
CONTINUE

6N TO 1000

STOR(I,J)=vAL = = -
LENPSLYR(J)=TYR (J) +1

CALL MOTH(I)

D-88

1160,

D PURCHASE FLEET VARIARLES

,CODE(ZU),PEQ(iﬂl,IYP(iO),LYR(iO)
gSALE(ZD),SAVE(ZO),EXIST(iO,ZO),

20) ,SALV(10,20) ,PRNC(20) ,PRAT(20)
,INYR,LAST:NV,NP,TO].TIILE(A);COSTM

. 1 (1] 1 K111
30000860
30000870
30000880
30000890
30000900

e .30 000910

30000920
30000930
30000940
30000950
30000960
..—-.30000a70
30000980
30000990
30001000
30601010
30001020
el 30601030
30001040
30001650
30001060
30001070
30001083

e ..., 30001090

300011¢C0
30001110
30cc1120

. 30061130
30001140

e 30001150
30001160

.- -. 306861170
30C01180

.. 30001190
30001200
e -30 004210
30001220
3000123¢.
30001240
30001259
30001260

... 30001270
30001280
30001290
3000136¢C
-...30001310
30001320

e . 30004 33].

30601340
~..-30001350.
30001360
-...-30001378
30061380
_30601390
30001400
—30001410




SAVF(J) =SAVE (J) +C* VAL
G0 TN 7777
C INTERPRFT MASTER VAPTIARLES
533 IF(CHAR(IND,3).NF.RLAN2) GN TN 43
DN 550 I=1,2C
TR(OONE(T) JFOLCHAR(IND,2)) GO TN BAG
550 CONTTINUF
60 TN 1330
565 PURPCH(TI,TAT)=VAL
*FROTOT=RDINTHVANST (T, )
6N 10 7777
£ EQPROR MESSAGE
100G WRTTE(H,600) (CHAP(IND,I),I=1,4)
sSTNe
733 RETURN
100 FNOMAT (TLyb4X,F12.4)
600 FNRMAT(1H-,*ERROP .TN INTERPRETATTON OF *,A1,3A2)
END

D-89

3001420
300014730
30001646y
33C00145¢
I00G1L4eRC
300014790
30701487
30Cu1499
30CC15C¢C
30001510
30a0152)
30061530
30001540

. 30601550

30C0156)
300C1570
30001580

. 3000159¢

33501633




60
70
80
a0
1009
io010
1020
1030
10490
1050
1060

1070

SURRNUTINE PINFOQ — e e

30C01610

COMMON /VECSTG/ VNAME(lO),C LENP,VLIFE(lO),INH(iU 16},
VEOST(1045) yNAMEN(10),00STS(30,3)

CNMMON /RASINS/ PHAR(SGOD,Q),CDDF(ZJ),pEQ(iu),IYR(iﬂ),LVR(iﬁ)

COMMNN /NUTS/ OAMDM(20) 4SALE(20) ySAVE(2C)4EXTIST (10,4200, .
PUPCH(10,20),STNP(1C,20) ,SALV(10,20) yPP0C(20),PROT(20)

COMMON /PARAMS/ RDTOT,INYR,LASTZNV,NP, TOT, TITLE (&) 4COST_

CINTEGER TOT

DATA TOTAL,PERIOD,BLANK / 6HTNTAL ,SHPERIOD,ZH

WRITE(6,1000) (TITLE(T),I=1,4)

M=1

¥

»

/

GO TO (10,20, 30,40,50,60,70,80,9),NV

WRITE(6,1010) (VNAMFE(T)4T=1,NV) N
GO TN 100

WRITE(6,1020) (VNAME(T),I=1,NV)

GN TN 100

WRITE(6,1030) (VNAME(T),I=1,NV)

G0 Y0 100

WRTTE(6,1040) (VNAME(T),I=1,NV)

G0 TO 100 ,

WRITE(6,1050) (VNAME(T),T=1,NV)

GO Tn 100

WRITE(651060) (VNAME(T),I=1,NV)

GN TN 1060

WRITE(6,1070) (VNAME(T) ,T=1,NV) N
GO TN 100

HRTITE(6,1D080) (VNAME(T),T=1,NV)

G0 TD 100

WRITE(6,1090) (VNAME(T),I=1,NV) .
FORMAT (1H1 ,15X,4A10 / AH-,¥PURCHASEN RESNURCES*)

FORMAT (1H-,12X,y 1H*,12X 713X, 1H%*42X,A8,2X /1H ,25(1HY)/ ____ .
* 13X, 1H¥,12X) ‘

FOPMAT (1H= 312X, 2(1H* 4, 12X) /13X 2 (1H* 42X, A8,2X)71H 438(1H*)/
¥ 13X,2(1H¥,12X) )

FORMAT (1H-412Xy3(1H* 4 12X) /713Xy 3(1H*,2X,88,2X) /1L ,51(1H*)/

© % 13X, 3(1H*,12X) )

FORMAT (1H=- 12X, 6 C1H* 3 12X) /13X, 4 (1H*32X,88,2X)/1H 64 (1H*)/ .
¥ 13X,4(1H¥,12X) )

FORMAT (1H- 412Xy SC(1H*, 12X) /13Xs5 (1H*,2X,A8,42X)/71H ,77(iH*)/
* 13X,5(1H*,12X) )

FORMAT (1H=,12X,6(1H*,12X) /13X,6 (1H* 32X, A8,2X)/71H 590(1H*)/
* 13X,6(1H*,12X) )

FORMAT (1H- 12X, 7(1H* 4 12X) /13X, 7(1H* 42X, A8 42X)/1H ,103(1H*)/
¥ 13X, 7(1H*,12X) ) , ‘

FORMAT (1H= 412Xy 8C1H* 4 12X) /13X, 8 (1H*y2X4A8,2X)/1H 4116 (1H*) /. .

1080
1090
100

¥ 13X98(1H¥,12X) )

FORMAT (1H=-,12X,9(1H*,12X)
* 13X%Xy9(1H*,12X) )
IFIM,GE.2) GO TO 305

K=0

DO 200 I=1,7TOT
TF(PER(I).EQ.CODF (1)) K=1
IF(K.NE.1) GO TO 230

713X 9 (1H* 32Xy A842X)/1H 4129(1H*)/

TEMP1=PFRIOD
TEMP2=PER(T)
IF(T.NE.TOT) GO Tn 15
TEMPL=TOTAL

300601620
30001630
30001640
30001650
30001660

-~ ..—30001670

300016830
30001690
36C017C0
..30001710
30001720
. 30001730
30001740
30001750
30301760
30001770
. 30001780

~...30061790

30001800
.330G1810
300061820
30001830
3oo0isug
.-30601850
30601860
30001870
30001880
. 30601890
30601900
.3600191¢0
30001920
30001930
30001940
30001950
30001960
33601970
30001980
30001990
30002000
30002010
30062020
.30002030.
30002040
.-306020590
30002060
. 30602070
30002080
.. 30002090
300621C0
..30002110.
30002120
30002130
30002140

.- 300021%0

30002160
.30002170




QOO0

146
150
164
170
180

199

230
1113
1120
1130
1143
11590
1163
1170
11890
119¢

TEMP2=3 ANK
GN Tn (110,120,13C,160,15C,160,170,180,1930),MV

FIRST ©ART 0F A
EQUIPMENT PURCHASES DURING EACH PERIND 4esas
NEXT SECTION QUTPUTS PESOURCES STOREN

305

WRITE(6,3000)

M=3
GO T0 5

WRITE(6,1110) TFMP1,TEMP2, (PURCH (JyT) 4.d=1,NV)

G2 Tn 2060

WRITF(6,1129) TEMP1,TEMP2, (PURCH (J,T),JU=1,NV)

5N TN 260

HRITF(H,1130) TEMPL,TEMP2, (PURCH (J,I),J=1,NV)

GO T0 230 .
WRITE(H,1140) TEMP1,TEMP2, (PURCH (J,y 1), J=1,NV)

GN Tn 200

HRITF(6A,1150) TEMPL,TEMP2, (PURLH (J,T),J=1,NV)

GO TO 236

WRITE(6,1160) TEMPL,TEMP2, (PURCH (JyI),J=1,NV)

GN Tn 20C

WRITE(6,1170) TEMPL,TEMP2, (PURMH (J,T),d=1,NV)

GO 10 231

WHRTITE(6,1180) TEMPL,TEMP2, (PURCH(J,yT1), J=1,NV)

G0N Te 200

WRITE(6,1190) TEMDL,TEMP2, (PURPCH (Jy1) 4 J=1,NV)

CONTINUE

FNPMAT (1H A6 2X4R2,2Xy, 1H*,2X,FB.3,2X /7 13Xy 1H*,12X
FORMAT (1H 486 42XyA2,2X,2(1H* 32X, FB4342X) /7 13X,2(1H*,12X)
FORMAT (1H A6 32 XgA2,2Xy3C(LH* 32X 4 FB84392X) / 13X, 3(1H*,12X)
FORMAT(1H 2AR 42Xy A2,2X 4 (1H* 42X ,F8.342X) /7 13X, 4(1H*,12X)
FORMAT (1H 4A6,42X9A2,2X,S(1H* 42X, F8,3,2X) 7 13X,5(1H*,12X)
FORMAT (1H 58642XyA2,2X,6(1H* 32Xy FBe3y2X) /7 13X,6(1H¥,12X)
FORMAT (1H 4AB 32X A2, 2Xy7{LIH* 42X ,FB8,.342X) /7 13X47(1H*,12X)
FORMAT (1H JAR 42X, A292XsB(1M¥ 42X 3FB.3492X) /7 13X,B(1H*,12X)
FNOMAT (1H 4086,2X9A2,2X, FULH* 32X, FR.3,2X) /7 13X,9(1H*,12X)

THIS SURPOUTINE QUTPUT INFORMATTION CONCERNING

(TITLE(I) ,I=1,4)

IF(M.,EQ.2) GO TO 2CS

N=0

DN 4ug I=1,NP
K=IYR(T)-INYR#+1
IF(K.LELG) GO TO &4GQ

N=N+1

GO TO (310,320,33C,340,350,3A05370,380,390),NV
WRTTE(6,1110) PERION,CONE(N) , (STOF(J,I) 4U=1,NV)

GO T0 44§

HQITF(6,112D)DEPTﬂD,CODE(N),(STO?(J,I),J=1,NV)

GO TN 400

WRPITE(Hh,1130)YPEPTON,NODE(N) 4 (STNP(J,T) 4 J=1,NV)

GN T0 400

WRITE(6,1140)YPERIND,FODEINY , (STN"(JyT) 4 I=1,NV)

GN TO &GO

WRTTE(H,1150) PERTNN,CONE(N) 4 (STOR(JyI) 4 J=1,MV)

60 T0 400

WPTITE(6,1160)PERTND,CODE(N) 4, (STOP(J,1) yJ=1,NV)

GN T 400

WRITE(6,1170) PERTON,TO0E(NY 4 (STOP(J,T) yJ=1,NV)

GN TO0 400

D-01

20002180
30002190
36L322030
25002219
30082220
30002230
30262240
3cc022¢¢C
30002260
3cec2276
30232280
30002293
368023G0
30¢C2310

30502320

304902330
30062340
3066235¢C

- 30602363

30662378
30C62380
30662390
30052400
33002410
30602420
30002430
3000244¢C
36302450
30G024¢FC
30002470
30902480
30002490
30C625¢C0
20602510
30002520
364002530
30602540
30002550

- 300C2563
© 30002570

30C025R0
30092599
30002640
30062610
30C02620
30002620
3CGI264LC
30C02650
30002660
3C06267C
30GC2AAL
3000269C
30C027¢CC
30602710
33302720
30002733
3000274C
30002750




380 WRITE(6,1180) PERTOD,G0NE(N), (STOR(JyT) yJ=14NV) 30002760
, G0 TN 400 e 20002770
390 WRITE(6,1130) PERTND,ODE (N) 5 (STOR (J51) 5J=1yNV) 30002780
400 GONTTNUE .. 3000279
3000 FORMAT (1H1,15X,4A1C / 1H-,*STOREN RESOURCES* ) 30602860
c e ... ..30002810
C REMAINING PART WTILL NUTPUT THE TOTAL AMOUNT USED 30002820
C DURING EAGCH PERIOD e e . ~-30002830
c 30002840
HRITF(6,2000) (TITLE(T),I=1,4) e .. 30002850

M=2 30002860

60 TN 5 . 30002870

205 N=0 39602880
DO 300 I=1,NP .. 30002890
K=IYR(I) =-INY®+1 30602900
IF(K.LEL0) GO TO 300 - 30002910
DO 206 J=1,NV 30002920
206 EXTST(JyK) 2EXIST(J5K) =STOR(J5 1) . .30602930
N=N+1 30002940

GO TO (210,220,230,2404250,260,270,280,2900,NV . ____ 30002950

210 WRITF(6,1110) PERINN,CODE (N) 4 (EXTST(J,K) ,J=1,NV) 30002969
G0 T0 300 . .30002970

220 WRITF(6,1120) PERTND,CODE(N) 4 (EXTST(J,K) ,J=1,NV) 30002980
60 Tn 300 4 : . ..30002990

230 WRITE(6,1130) PERTND,CODE (N) 4 (EXIST(J,K) yJ=1,NV) 30003060
GO TO 300 e e 2. 30003010

240 WRITE(6,1140) PEPIOD,CODE (N}, (EXTST(J,K) ,J=1,NV) 30003020
G0 Tn 300 . . : . 30603030

250 WRITE(6,1150) PERIND,CODE(N)  (EXTST(JsK) yJ=1,NV) 30003040
60 TO 309 _ 30003050

260 WRITE(6,1160) PERTOD,CODE (N) 5 (EXTST(J,K) pJ=1,NV) 30003060
GO TO 300 e e i et e~ 30003070

270 WRITE(6,1170) PERIND,CODE (N) 5 (EXTST (J5K) yd=1,NV) 30003080
.GO TO 300 , . 30003090.

280 WRITE(6,1180) PERIND,CODE (N) 4 (EXTST(J,K) ,J=1,NV) 300031C0
G0 To 300 S . - . 30003110

290 WRITE(6,1190) PERTOD,CODE (N) 4 (EXTSTJ,K) 3J=1,NV) 30003120
300 CONTINUE .- e e 2 30003134
RETUPN 20003140

2000 FORMAT(1M1,15X,4A10 / 1H-,*TOTAL RESOURCES USED® ) § . 30003150
 END . 30003160
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10

2301

20

1073
50
1149

4030
100

110
3090

159
160

S 250

SURRNUTINE SETUYP
COMMNAN /VECSTG/ VMAMF(1]) ,C,LENPVLTIFE (1) ,INH(1(,15),
VENST (1045) yNAMEN(10)4,CNSTS(30,3)

LOMMON /8ASTICS/ CHAP(G000,4), 0NE(20),PEP(10), IYR(10),LYP(10)

‘COMMNN /NUTS/ OANMDM(2G) ,SALE(2C) SAVE(?O),FXIST(iD,ZD),

PUPCH(10,920) 3 STPR(1Gy23) ySALV(1Gy20) 4PRPOC(20),PROT(20)
CAMMNN /PARAMS/ PLTOT,INYR,LAST,NV,NP, TOT,TITLE(4) ,CNST
NDTMEFNSTON TEMP(4)

NATA IVT,I9T, TED/RHVIHINLE

NyQ=n
NeT=(

+BHP ERIND s AHENDTARLE /

PEAD(B,lCOU)FNAMF,INYR,LAST NV, NT,NP
1600 FOPMAT (AB,2X,HT5)

OEAD(5,1000) ITABLF

IF(ITARLELEQ.IVT) GO TO 290

IF(ITARLE,

EN.T2T) GO TO 60

TF(ITABLF.EQ.IED) GN TN 100
WRTTE(6,2000) ITABLE ,
FORMAT (1H-,A8,*% IS NOT RECOGNIZEN RY SFTUP¥)

sTne
NVR=NYP +1

READ(G5,40GC0) VNAMF (NVR) ,VLIFE (NVP)
READ(5,1973) (VCOST(NVR,I) ,I=1,5)

FOOMAT (5F10,2)
G0 TO 10

NPT=NOT4+1

READ(S,1140) TYR(NPT),LYR(NPT),P7RINPT),PROT (NPT)
FORMAT (T4, I5,1X 4A2,FR,2)
Go TN 19
FARMAT (ABy11X,T2)

CONTINUE

PROT(NPT+1) = G,

CONTINUE
READ(3,3600) T, (TFMP(J),J=1,4)
FAOMAT (TG, 4X, A1 3 3A2)

IF(ENF,9)200,150
DN 140 J=1,4
CHAR(TI, )=
60 10 110
RETURN
END

TEMP () -

30003170
200u31AL
300C3199
reocrad0e
0n03210
3Cu03220
30003233
30060324¢C
30003250
30003264
30060327C
30003280

. 300032ap

30013300
30033310
3000332¢C
30603320
30533345
30003350
30603360
30GC3370
30902380
300033930
30027400
30003410
30003420
33003439
300C3449
36eL3use
30003460
300334780
35303483
30003490
3CC635CO
304303519
3100352¢C
30C0353G

30003540
36003552

3000356C
306063570




10

¥

»

SUSRNUTINE VALUES (N, ISTAPT IEND, VAL)

30003580

COMMON /VECSTG/ VNAMF(iO),C,LFNP,VLIFE(ia) INH(10,16),

VCOST (10,5) yNAMEN(10) ,COSTS(30,3)

CNMMON /8ASINS/ CHAR(5000, h),CODc(ZO),pEQ(iﬂ),IYP(iO) LYR(10)

COMMNN /NUTS/ OANDM(20), SALE(ZO) »SAVE(20),EXIST(10,20),

DURCH(lO,ZD),STnR(iO,Zﬂ),SALV(iO,ZO),PROC(?O),PROT(ZO)

COMMON 7PARAMS/ PDTOT,INYR,LASTyNV,NP,TNT, TITLE(4) ,COST _ .

CALL YRCOST(N)

JI=TSTARPT-INYR

TI=TEND-ISTAPT+1 -

K=1

D0 10 J=1,1IT

I=1+41

TF(I.LE.0 GO TO 1P
OANDM(T)=0ANNM(I) +COSTS(J,K) *VAL
EXIST(N,T)=EXIST(N,I)+VAL
fONTINUE

I=1+1 '

K=K+1

IF(IEND, £Q. LA?T) K= K+1

SALE(I) =00STS(J,K)*VAL+SALE(T)
SALV(N,I)=VAL+SALV(N,T)
RETURN

END

D-9k

30003590
30003600
30003610
..30003620
30003630

e e 300036 40

30003650
30003660
30003670
. 30003680
30003690
.3Q0037¢00
30003710
..30003720
30003730
.. 30003740
- 30003750

J— 1111y 4 -1

30003770
. 30003780
30603790
.. 30003800
36003810




O

OO0 O [+ X Ne! OO0

OO0

o

OO0

SUARNUTINE YRCNST(J) 10008670

A SUSPNUTINE TO COMPUTE THE NPERATING, SALVQG-, ANN TRUMCATINN 106G08640D
CAOSTS VEAR BY YEAR, ALSO THE YEARLY MOTHRALLING SAVING IS COMPUTFR, 15008650
COMMON /VECSTG/ VMAME(10), C,LENP, VLIFE(10), TNH(10,16), 1000866C
¥ VCNST(10,5), NAMEN(10), CO§T§(30 2) 10008670
INTFLER UNAME,VLIFE 10538680
ASSUME THE NPERATING ANN MAINTANCE fOST INCDFAPES AT R*100 PER-CENT 100CA690
A YEAR (NOT A ”ONPOUND RATE INCEASE) 1060870C¢C
P=0,.0 10063710
' 10008720
LET X= THE 1ST YEAP ¢, AND M, CNST. THEN 1000A730
X*(i*R)’X*(*Z’Q)'X+...+(1+9‘°)'X VCOST(J,?)1GOGATLD
X= VCOST(J42)/7(10.C + 45,0%R) - .10608750
ASSUMF NN PERIND IS LNNGER THAN 6 YEARS, ' 10008760
IR=VLIFE(J) +10 : _ 1g0e877¢
0N 19 I1=1,18 16668784
COSTS(T,1)=(1.0 + FLOAT(I~- 1)'9)’X’(VCOST(J 4ywve(7-1)) . 1CG0R790
10 COANTTNUE ‘ 10008800
' 169C88190
ASSUME THF SALVAGE VALUE OF A& VEHTPLE AFTER I YEAQS 0F SERVICE IS 10L0882C
(ALPHA)**] *PURCHASE C0ST, 16€08930
ALPHA=0,5 ‘
Y=YCNST (Jy 1) : o 10008850
nn 22 I=1,18 . o 10CG6886C
Y= ALPHA®Y S . 100C3879
COSTS(I,2) =Y . , : 10C0A8RY
24 TNNTINUE o 10003890
o ' 10608%9¢c¢C
ASSUME TRUNCATTON AFTER IYEARS NF SERVICE IS 105068910
(VLTFE-T)*(PURCHASE OST)/VLIFE icooRrazp
: 10068920
Y=VENST(J, 1) ZVLIFE () ‘ ' 10038942
nn 33 1=1,18 ' . 10C0895(
IX=VLIFE() -T v 10CGASHT
IF (IX.LT.0) IX=C ' 10008970
COSTS(T,3)=IX*Y ' 16TL%9RY
33 CONTINUE . _ . 10€68990
RETUPN 10009000
ENTRY MOTH 100CAac10
ASSSUME THE MOTHRALLTNG SAVING IS 'P1%#100 PE2 CENT OF THE FIRST YEAR CNST-X
Ql J.93
=0

oo 546 IL=1,LENP
546 C=C-0.1%R13VCNST(J,2) *VENST (Y, u"(n -1)

C ==X * Q1

C==VENST(J92) /(12,0 + 45,0%R) * L5 §

PETUPN . 10C09¢080
END _ : 10009090

D-95
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APPENDIX E

ERROR MESSAGES FROM MATRIX GENERATOR

" . . is not a table name."

This message indicates that the input deck is not properly con-
structed since the program has read a card which should have been a
header card but was not. The location of the error can be narrowed down
by checking the output listing to see which tables have been correctly
read. This error terminates execution.

"Vehicle name . . . not defined in a vehiecle."”

This message is output when a task table is being read. It indica-
tes either that the vehicle name is misspelled or located improperly on
the card, or that the task table has preceded the vehiclg table, if the
vehicle table exists. This error also terminates execution. .

"The period tables are out of order."

This message indicates that the first year of the period just
read was not equal to one plus the last year of the last period read. ' -
This can be caused by improper sequencing or improper definition of the
periods. This error will cause execution to terminate.

"Warning--the number of tables input was not the expected number."

This message does not terminate execution, but does indicate
that there was a difference between the number of tables indicated on
the title card and the number actually read by the program.

"Incorrectly read file . . . columns read as . . ."

"The M-1 column was . . ., unable to find RHS mark."
"Reached EOF while writing column . . . and row . . .

1"

These three error messages all refer to errors encountered when

trying to convert the MPS360 file to the file for BBCAV2. If one of

E-2




these errors occurs, a major problem exists within the program. As &
result these prevent the creation of the BBCAVZ2 file, but allow the pro-
gram to execute to completion to givé the aﬁalyst fhe most information
possible about the problem, .

ERROR M@SSAGES FROM MAIN PROGRAM

"BLIST siie exceeded"

BLIST is the array used for storing nodes of the Eranching tree,
It is presently dimensioned to handle 25 nodes. When there exist more
than 25 nodes which have been defined but have not been evaluated, this
message is generated. It indicates that this particular problem is con-
verging very slowly, and if one desifes an accurate answer then the arrays
EKBL, PSIGL, NXBL, XNXBL, and BLIST should be enlérged. This error causes
the system to print out the best solution found and proceed to the next
problem.

"Pime is up . . . cycling to next problem."
"Have solved max. no. of LP probs."

These two messages inform one that the solution which is output
is not nécessarily optihal but was cauéed by one of the input parameters.
The first message indicates a violation of the time indicated by the
second field of the real parameter card. The second message is a result
of reaching the limit on the number of nodes (LP problems) which.is set
in the last field of the integer éarémeter card.

"premature EOF on a matrix tape at column . . ."

This message indicates that the size of the tape file does not
correspond with the size indicated on the integer parameter card. It
also gives an indication of the size of the tape file for comparison

against that which was input. This error terminates execution of the

program.




"KFX = O in GETPHI"
"Tnvalid NOES in GETASQ = O"
fInvalid KCX = O in GETC"

These three error messages all indicate that an invalid parameter
value has been pasééd from some routine to oﬁe 6f these listed above.
These messages were used primarily for debugging and shoﬁld not appear
in normql operations. If they do, it indicates an error exists in the
program code somewhere. These messages all termihate execution.

"IP - insufficient space allocated in NWAJ"

This fatal error is a result of having a matrix in excess of 100
rows, thus giﬁing an inverse too large to be stored in thé array AJ
(11000). To correct this condition set AJ (----- ) to an appropriate
size for the problem, and set NWAJ equal to that value. If this
error occurs, many other arrays may also need to be redimensioned to
insure proper storage. | |

"SETUP--row type error--out of range"

This statement indicates the row type indicator exceeds U4 and
therefore the row cannot be defined.v For this problem structure the
only valid row types are O for equality, 3 for free, and 4 for
generalized upper bound. This error should not occur, since the
vector IROWTP is set by the matrix generator. This error will
terminate execution.

"PRIMAL--too many reject vectors"

This message implies that more than 100 columns have been rejected
for degeneracy reasons. This is fatal if the LP is in the infeasible

phase, and causes an optimal solution to be assumed otherwise.




"70--column not located in NT reads"
"Row--key not in core"

TInsert cannot find rejected column"
:PIVOT--PIVOT less than PIVTOL"
"KEYCH--essential packet no basic column"

These five error messages are used exclusively for debugging, and
should not occur in normal operation. The general cause for this is
that some section of core has been overwritten accidently.

"PIVOT dropped column . . ."

This message indicates that a column was removed from-the basis
during the inversion process. This occurs when the input basis is
not feasible, and when numerical errors have caused the current basis to
"drift" out of the feasible region.
ERROR MESSAGES FROM REFORT GENERATOR

", . . is not recognized by SETUP."

The routine SETUP has encountered an error in the input deck while

attempting to read a table name. This error terminates execution.

"Error in interpretation of . . ."

The program has been unable’to determine the meaning of the seven-
character code indicated in the meSsage. If the code is a wvalid one
(one of the forms shown in Fig. 11), then there is probably an error in
the period descriptions of the input deck, There is also possibility‘
of other errors in the input deck or, as a last resort, of errors in
the reference list file. If the code is not a valid one, then the

error must be in the reference 1list. This error also terminates execution.




. GLOSSARY

This section contains the mnemonic definitions for all three
programs—GENLCP, BBCAV2, and REPGEN. It is arranged into two major
sections. The first section lists the mnemoniés in labeled common—
then the locél variables contained within each subroutine, for each
of the three programs, respectively. The second section is an overall
alphabetical listing for handy reference. Note that in this listing,
the same mnemonic may have two or more meanings. Each entry is
identified here as a local or global variable, and is cross-referenced
to the first section. Use of the two sections, in conjunction; should

eliminate any ambiguity.

SECTION lo.oo'..!.'cc.'noo'.G-a

SECTION 200-00....'000'00000G-25




COMMON/VECSTG/

VNAME (10)
c

LENP
VLIFE (10)

INE (10, 16)

veosT (10,5)
NAMEN (10)
cosT (30, 3)

COMMON/ALTSTG/

ALTER (288,9)

YAVL (10)

COMMON/TSKSTG/

v (7, 288, 9)
NTSK (9)

COMMON/ PRDSTG/

NPERYR (10, 3)

NPTASK (10, 9)

PTASK (10, 9)

L1OCAL VARTIABLES

GENLCP
ALPHA

AU (16)

Section I

GENICP CODING DEFINITIONS

vehicle names

temporary storage for cost data
length of period

maximum life of resource (vehicle)

murber of each type resource inherited from each
year ’

cost data for each resource
pointers for numbering resources

yearly operating, salvage and truncation costs

array used for eliminating infeasible alternatives
from tasks

year resource first available

array of task alternatives

number of alternatives in task

first and last year of period and number of tasks
in period

ID number of each task in period

multiplicative factor for all values in associa-
ted task for each period

temporary storage for attrition

temporary storage for alternatives
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BUDG (10)
CMAX
FNAME
IHVN (10)
INHYRS
ITABLE

LIFER

LY

MAXT,

MCOL
NAMES (10)
NINHP

NIV

NL (10)
NN (10)

NPP

ONE

ONEM

1imit on procurement. expenditures in each period
temporary cost storage for ordered resources

file name .

pointers for inherited vehicles

nunber of yearé from which vehicles are inherited
temporary storage for table name

temporary storage for remaining useful life of
a vehicle

last year of problem

temporary storage for vehicle life
nunber of columns in matrix
’temporary pointers

number of inherited periods

number of inherited vehicle types
}temporary storage used in formatting output

nunber of periods

number of period tables read

number of vehicles having R&D
number of rows in matrix

number of tasks

number of task tables read

number of vehicle types

indicates if vehicle used in period
number of vehicle tables read
temporary storage for last year of period
"1.0"

"_1'0"




sY
uB (10)

UMAX

YEARS (21)

YRINT (20)

YRCOST

ALPHA
R

Rl

YINTERP
JsuB (10)

VMIN

MATFILL
c
CNAME
CTEMP

TROWTP (100)

ITEMP

R

RNAME (120)
RTEMP

RVAL (100)

VAL

start year of problem
calculated upper bounds on resources

temporary storage for greatest quantity of a

specific vehicle which might be used in a task
stores inherited years

gcale factor for all tasks in period

rate of decrease in salvage value
rate of increase in operating cost

portion of operating cost refunded for mothball-
ing resource

pointers for vehicle subscripts

temporary storage for minimum quantity of vehicles
which can be used for a task

"coruMvs”
column name for which RVAL is being derived
temporary storage for column name

indicates row type; all set to zero except
generalized upper_bound rows which are set to b

temporary storage for first letter of RNAME
"RHS"

rOow names

temporary storage for row names

vector of_values in each row for a specific column

temporary storage for value of specific row and
column




COMMON/CV1

1P (12)

RP (12)

T™P (10)
COMMON/CV2

T (100, 10)

BO (100)
BLO (10).
uLo (10)

co (10)

COMMON/C
M
N
NCF
PHIT
Uz
USP
USM
EKO

MPLUS

COMMON/CVA4/
IX (110)

X (110)

BBCAV2 CODING DEFINITIONS

storage for input parameters on integer parameter
card

storage for real parameters, first four locations
are for input from real parameter card, rest are
temporary storage

temporary storage

storage for columns of matrix associated with
nonlinear variables

right-hand-side vector
set of lower bounds on nonlinear variables
set of upper bounds on nonlinear variables

vector for linear approximation for nonlinear
cost functions

number of rows in matrix

number of columns in matrix

number of nonlinear variables

cost of a nonlinear solution

cost of best nonlinear solution

Uz (i-+e)'1 '

vz (1-¢)"

cost associated with the lower bounds of the node

number of rows in the matrix including the cost
row (M + 1)

columns in basic solution

values associated with columns in IX

G-5




Xz (110)
Xz (110)

XcoN (10)

COST

COMMON/CV5/
‘sToMs (100, 4)

TSIG

LSTMAX

COMMON/CVT7/

NPHASE
NF1
CFX
TOPT
NOP

~ NOPS

NEWXZ

COMMON/CV8/

NXBK
XK
NOBOL
EKBL (25)
COMMON/CV9
PSIGL (25)
NXBL (25)
XNXBL (25)

BLIST (25, 131)-

\

columns in best solution
values associated with columns in IXZ

stores values found in X which are associated
with the nonlinear variables

cost of the solution returned from the LP

stores information which defines the current node
temporary storage associated with EKO

maximum length which the branching list has
achieved

stores LP phase code

signifies feasible solution when set equal to 1
no longer used

used to flag unbounded solution

node number

nodes solved

flags when new best solution found and should
be output

index of branching variable
value of branching variable
number of nodes on list

EKO value associated with each node on thg list

lower bound associated with each node on list
index of branching va?iable for each node

value of branching variable for each node
brahching list; contains_right-haﬁd-side vector,
plus upper bounds, lower bounds, and linear cost

approximations for nonlinear variables
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COMMON/TMX
T™O
EXT

COMMON/CORE/

AJ (5000)
JA (101)
JAK (101)

JAREJ (101)

COMMON/ PARAMS/

- TMAX
ITNINV
INVF
Kl
K2
K3
K4
K5

COMMON/INPUT/

INPUT
INPUTM
INPUTN

COMMON/FILES/

IAl
IA2
IMAP

COMMON/STATE/

IROW

time SET was called

time when time limit on problem will expire

columns in core plus basis inverse
in-core column disc indices
dummy storage area

set to 1 when corresponding in-core column
rejected

maximum time before MAPOUT
iteration of next invert
invert frquency

not used

not used

outpﬁt control parameter
XCHECK control parameter

maximum LP iterations before MAPOUT

.file containing input matrix

number of rows in matrix

number of columns in matrix
disc file for matrix less GUB rows
disc file for packed matrixlless‘GUB rows

file for starting and terminating basis

current selected row
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ITRN
JCOL
JOUT
JPOS
NDJS
NPIF
NREJ

COMMON/LIMS/

JNCORE

MAXTRY

NCRMAX

NSCAN

NTRY
COMMON/IXX

X (100)
COMMON /XX

X (100)

COMMON /TOLS/

CTOL
DERTOL
DJTOL
PERTOL
PIVIOL
ZERO

COMMON/BASIS/

IBASTS (101)

KEYS (101)

iteration count

current selected column
rejected column index

selected column index

number of negative DJ'S

number of primal infeasibilities

nunber of rejected in-core columns

number of columns in core

maximum number of in-core iterafions
maximum number of columns which fit in core
number of disc reads

number of in-core iterations
indices of solution columns
values of solution columns

cost tolerance for infeasibility

dual error tolerance; not used

'DJ tolerance

primal error tolerance
pivot tolerance

smallest recognized number

basic columns for non-GUB rows

storage of GUB key columns
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COMMON/DJS/

DJ (100)

COMMON/MOVES /

BNDJ
DMAX

DUALER
PRMLER

THETA

COMMON/T

IC
ICOST
IPHASE
IPI

JRHS

NT

COMMON/A

ALPHA (101)

COMMON/B

BETA (101)

COMMON/C

GAMMA (101)

COMMON/D

DELTA (101)

values of current in-core DJ's

value of current column bound
largest DJ value stored

dual error; unused

primal error; unused

step chosen by ROW, adjusted in PRIMAL

current cost row

user's cost row

current LP phase

current location of PI vector in basis
user's input RHS

number of GUB rows

number of active interval rows

last logical column

Mplus L

total number of columns (MC + INPUTN)
work space, usually current column inverse

work space usually values of basic and key
variables '

hot used

not used
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COMMON/ROWTYP/

TROWTYP (101)

COMMON/NAMES/

NAME (600)

COMMON/BOUNDS/

BOUNDS (100)
1BDS (100)
NBDS

COMMON /RHS
RES (100)

1OCAL VARIABLES

BBCAV2 and BOX1

BLT (10)
BBK
BBK2
COST1
COST2
¢t (10)
EPSI
ESIG
ICOL

INDIC

LSTFRE (25)

MNC

MIX

NCF1

user's input row types

state of each variable or column

values of upper bounds
column indices of bound columns

number of bounds

stores user's current right-hand-side

temporary storage for BLO

lower bound on branching variable
value of branching variable

solﬁtion cost for lower branch
solution cost for upper branch
temporary storage fﬁr co

epsilon value from real parameter card
temporary storage for EKO

temporary storage for column index

indicates which branch (upper or lower) is being
solved

givés locations of storage areas on the branch-
ing list which are vacant

the negative of NCF
the negative of N

NCF

G-10
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NCFh4

NFREE
NMIN

NOL

NORA

NXB

PH1 and PH2
PMIN

TSTO (130)
TITLE (L)
UBK

UBK2

uLT (10)

us
INITA

AJ (100)

DUML and DUM2
READIN
NC

TIMEC

SECS

GETAS

NEM 1

NORA + 3 * NCF

number of gaps (empty location between two filled
locations) in the BLIST

index of the lowest bound on the BLIST, or N-1,
depending on where it is used

index for storage on BLIST

M

temporary storage for next branching variable
temporary storage of values from GETFHI
value of lowest bound on BLIST

temporary storage

alphanumeric title of problem

upper bound on branching variable

difference between upper bound and value for
branching variable

temporary storage for ULO

: temborary storage for USP

temporary storage for column of matrix

temporary storage for reading unused sections
of tape - :

number of basis cards to be read from input

actual CPU clock time

elapsed time on problem

1oca£ion used while swapping contents of two
locations in an array

number of elements in an array minus one
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GETC

NXBRN

PRESET

DIF

FX1 (10)
Fx2 (10)

ICX

BLT (10)
cT (10)

YT (10)

FX1 (10)

FX2 (10)

" pIF (10)

X (10)
NFX
XT (10)

AND PARAMS

TBMAX
JBMAX

NORA

B (100)
IORG
MROWS

NCHGS

difference between upper and lower bound for a
variable

cost function values for lower bounds
cost function values for upper bounds

number of variables for which cost slopes are
to be derived

temporary storage for BILO
temporary storage for CO

differences between solution point and lower
bounds : v »

cost function vélues for lower bounds
cost function values for solution point

differences between cost functions and linear
approximations

indices of nonlinear variables
the negative of NCF

solution values for nonlinear variables

maximum number of nodes which may be stored on
BLIST

maximum number of words of information which may
be stored for each node in BLIST

number of rows in the matrix including the objec-
tive function

basis inverse stored by rows
origin of basis inverse
user's number of rows

user's number of bound columns
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SETUP

MAPIN

NCOLS

NWAJ

D
TKOST
INON

PKT1

ALPHA

JCOL

KOL1
KOL2

KOL

NAAM
NAME

PACK (100)
Z8

Z

ATBND
BASIC

BNDJ

user's number of columns

storage dimension of the array AJ

local row type being processed

temporary storage of user's cost row

temporary number of non-GUB rows found
temporary count of GUB row packet columns

actual GUB row column being processed

column to be written or read
address of origin of basis inverse
core position of column being réad-
index of columns read

index of key column to be located

‘last column read on file IAl

last column read on file TA2

column to be located on either file or packet
number of desired key

not used

column name, or position in core to which column
is read

temporary storage of packed column
pafameter used to pack coefficients

parameter used to pack index of coefficient

"ATBND"

"BASIC 1

value of bound

origin of basis inverse

G-13




MAPOUT

INVERT

CARD (8)
ENDER
ID
INVERSE

KEE

NAMES (5)

ROWS
TYPEL

TYPE2

IBAS
IBND
IKEY
INLL
JCOL

JNCORE

MAPBAS (100)
MAFBND (100)
MAPKEY (1000)

MAPNLL (10)

MM

MP1

ATBND

BASIC

image of map card

"m "

column number from map card
"INVERS"

"KEY ”

number of elements in basis inverse
coiumn indices from map card
"NIJLL"

storage of column packet
"ROWS"

first word on map card

second work on map card

count of basis variables

.count of bound variables

count of key variables

count of null variables

user's column index of column processed
number qf columns in core

basic column indices

bound column indices

key column indices

null column indices

number of elements in basis inverse

Mplus 1

column type

column type
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FEASCH

' PRIMAL,

BNDJ

IORG

ITYPE

. JORG

JTYPE
KORG

PKTO

BNDJ

IORG
JPKT

KEY

SUMIE

SUM

BASIC

EPST
ITYPE
JOUTFK
JPOSPK

NBVPKT

cound -on current column
origin of basis inverse

origin of first element in B

row type

current column index

origin in AJ to which column is read
variable type

origin in AJ to which kéy column is read
GUB packet number of column in AJ (KORG)

GUB packet number of column being processed

bound on curfent column

basis inverse

origin of any row in B

GUB packet of current column

switch to return key processing to key ioop
number of basic variables in a packet

sum of infeasibilities

value of variable before feasibility adjustment

coiumn type -

basis inverse

valﬁe of new basic variable
type of step to be used

GUB packet of column rejected
GUB packet of column entering

number of basis variable in selected GUB row
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STATUS

NPEGIM
NDEG

NEWROW

ATBND

BASIC

COST

 INSCAN

ROW

MNTRY
NCOLS
NJoUT

NOTE (&)

BASIC

IORG
IROW

ITYPE

JCOL

JORG

maximum rejection due to degeneracy
number of degeneracy. rejections

row for column changing from key to basic

state of a column

state of a column

basis inverse

value of current objective function

colums in core + 1000 times number of rewinds
of file IAl '

index of last column read from disc

last column read from disc (if MNTRY = O )
number of in-core iterations

number of coiumns read from disc file TAl
name coae of column to be rejected

40 character comment

elapsed CPU seconds

state of a column
basis inverse
basic column index

origin of basis inverse

row calling parameter, row of zero

type of step; l-unbounded, 2-column to zero,
3-column to bound

core index of selected column
core origin of selected column
column to be rejected

GUB packet of column selected
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JPOS -~ disc index of column selected
KORG - origin of KEY colump for packet JPKT
STEP - step to current row
THETA - best feasible step
coLuMy
ATBND - logical column state
BASIC - logical column state
B / - basis invérse | |
JCOL - core position of selected column
JKEY - core position of key for JCOL, (if in GUB row)
JORG - origin of a row in B
JPKTO - . - current storéd GUB key packet
JPKT - GQUB packet of new column
JTYPE ~ type of column selected
KORG - origin of KEY in AJ
NCORE - mumber of columns in core
NDJST - number of negative DJ's from disk read
NULL - coiumn.state
PIKEY ~ = PJ value for current KEY JPKT
CHECK
ATBND - state of column
BASTIC - state of column
B - bagis inverse
DJ = current colﬁmn sensitivity . .
JCOUNT - count of columns processed
JFBCH - number of. columns, checked in current batch
JNT - index of current column
G-17




INSERT

KEYCH

JORG
JTYPE
KORG
NBCH
NFBCH

PIKEY

DJ
DMAX

D (15)
ID (15)
JORG
JTOSR
JPOS
JREJ

IB
IORG
IROW
JCOLPK

JCOL

origin in AJ to which columns are read
type of column being processed

origin of key‘cblumn in AJ

number of columns in batch

number of columns retained from batch
DJ for current key at KORG

packet of current key |

packet of new column, JNT

basis inverse

DJ for column»to be stored

largest DJ of stored columns

DJ's of stored columns

indices of stored columns

origin of vacancy for column in AJ

dise index of column to be rejected

disc index of column to be stored

origin of rejeéted column in AJ

number of columns to be saved from batch

number of columns currently saved

basis inverse

disc index of basic column for current row

origin of a row in B

row to which key column is shifted when made basic
GUB packet of column being moved from KEY

célumn +o0 be moved
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PIVOT

JQRG

SUM

ALPHA

DIVOT

~ IORG

SETBND

BOUND

IROW

JORG

PIV

Dor

DOTS

<M

BOUND

IB

candidate key column
origin of a row in B
row of column which was KEY

temporary storage

column to be pivoted into basis

basis inverse

candidate pivot while searching for best
origin of pivot row in B

pivot row

origin of a row in B

basic column for a row

pivot used

input disk column index
absolute value of I

new state

double precision inner product of X and Y
single precision-inner product of X and Y
vector dimension

double precision accumulator

input vector

input vector

value of column bound (or 10**70)
bound index in IBDS

input disc column index
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KEYFIND

JAT
JPKT
JTYPE

KEYFIND

ESCAFE
AATPHA
ABASTS
ABETA
ADELTA
ADJ
AGAMMA
AJAREJ
AJA
AKEY

ANAME

XCHECK
ATBND
AT

" BASIC

CALLER

IORG

dummy variable

potential column's in-core position
GUB packet number for column
column type

position of key found

column number of key to be located

GUB packet of desired key

"AT,PHA"
"BASIS"
"BETA"
"DELTA"
g
"GAMMA"
"JARES"
ngA"
e
"NAME "

basis inverse

logical column state
Qummy

logical column state
basis inverse
calling name

origin of a row in basis inverse
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JAT

JORG

disk index of an in-core column
origin of vacant work space in AJ
origin of a column in AJ

first column in column printout

last column in column printout




COMMON/VECSTG/

VNAME (10)

C

LENP
VLIFE (10)
~1vH (10, 16)

vcosT (10, 5)

NAMEN (10)

cosTs (30, 3)

COMMON/BASICS/

CHAR (5000; L)
CODE (20)
PER (10)

IYR (1q)
LYR (10)

. coMmon/ouTs/

OANDM (20)
SALE (20)
SAVE (20)

EXIST (10, 20)

REPGEN CODING DEFINITIONS

stores resource names

temporary storage location used in calculating
savings from resource storage

length of period under consideration

expected resource life

not used

the five costs associated with each resource

are stored in this array; in order, they are _
salvage and truncation, operating, R&D, retention
rate, and procurement. (Explained in detail

in matrix generator description.)

not used

cost of operating (1), selling (2), or truncating

(3), & resource in the 1st thru 30th year of its
life

storage of column names which ha;é been broken
down into their four meaningful parts

storage of the numbers 1 - 20 in two digit
alphanumeric form

pointers for two digit, alphanumeric code for
periods

initial year of each period

last year of each period

operating cost for each year
salvage or truncation value for each year
savings from resource storage for each year

number of each type resource available in each
year
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PURCH (10, 20)

number of each type resource purchase
year T

STOR (10, 20) number of each tybe-résdurée stored in each year

SALV (10, 20) - number of each type resource disposed of at end

of each year

PROC (20) - procurement funds spent during each period

PROT (20) - procurement funds availsble during each period
COMMON/ PARAMS/ |

RDTOT - total R&D expenditures

INYR - initial year of problem

LAST - last year of problem

N - number ofbresource_types

NP . . = nunber of subperiocds

TOT - number of subperibds plus 1

TITLE (4) - name of specific solution

COST - total cost of solution

TOCAL VARTABLES

SETUP
FNAME - problem title (not used)
IED - "ENDTABLE"
IPT - "PERIOD"
ITABLE - table name
IvT - "VEHICLE"
NPT _ - period tables read in
'NT - number of tasks (not used)
NVR ° - number of resources read in
TEMP (4) - temporary storage for column names
INSOLN
BLANK - - " "
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IEND ' - 1ast'year of resource existance

IND - - column number temporary storage

ISTART - first year of resource existance

S - "s"

VAL - column value temporary storage

W - "W"

X | - X"
CTNFD

PERIOD - "PERIOD"

ONE - "o1"

SUM - total cost for a period

SUMT - total cost for all periods

TCOST - temporary storage for total procurement

TOTAL - "TOTAL"

TPROC - correction factor for procurement
PINFO |

TEMP1 -

}temporary storage locations for alphanumeric output

TEMP2 - .

BLANK - " "

PERIOD - "PERTOD"

TOTAL - "TOTAL"




AALPHA «

t AL PHAY .
( LOCAL - MAIN PROGPAMIS £qraPc ) e
ABASIS -~ tRpcIge B ' Lo o e T
( LOCAL - MAIN PROGRAM!S FaCAPE ) B
ASETA - (RETA?
‘ ( LOCAL = MAIN PROGRAMIS FERCAPE )
ADELTA = $DeLTA?
. ( LOCAL - MAIN PROGRAMIS FQCAPE ) i
ADY ~ DU L = MA CRAM 5 CAPE ) .
( LOCAL - MAIN PROGRAM!S EeCAPE )
AGAMMA = 1GAMMAY L
{ LOCAL = MAIN PROGRAMIS F<CAPE ) N X
AJAREJ = 1 JARE Y
( LOCAL = MAIN PROGRAM!S FeCAPE ) e e e
AJA = 1 JAr |
( LOCAL = MAIN PROGRAMIS ESCAPE ) i i R
AJ(5000) - FOLUMNS IN CORE BLyS BASIS INVERSE
(GLOBAL = MAIN PROGRAM'S GOMMON / CORE / ) o
AJ(100) — TEMPORARY STORAGE FOR COLUMN OF MATRIX
' € LOCAL = MAIN PROGRAMIS INITA ) et i e
AKEY - I

IKEY .
, ( LOCAL = MAIN PROGRAMIS FQCAPE ) 4
WORK SPACF . USUALLY CURRENT COLUMN INVERSE
(GLORAL = MAIN PROGRAM!S CNAVMMON / A / )

ALLPHA(101)

ALLPHA = COLUMN TO RE WRITTEN OR READ
{ LCCAL - MAIN PROGRAMIS 10 ) o
AlLPHA - TEMP &TORAGE FOR ATTRITION o [
{ LCCAL - MATRIX GENERATORIS GENLCP ) )
ALPHA = RATe OF DECRFASE IN SALVAGE VALUF _
( LOCAL - MATRIX GENFRATOR!S YRCOST ) o o
ALPHA -~ COLUMN TO RE PIVOTED INTY BASIS )
{ LOCAL - MAIN PROGRAMIS PIVOT )
| ALTER (288, 9) - ARRAY USED FOR ELIMINATING INFEASTRLE ALTERNATIVES FROM TACK
(GLOSAL - MATRIX GENFRATOR®S COMMON / ALTSTG / )
ANAME =~ O¢NAME

( LOCAL — MAIN PROGRAMI!S FSCAPE )
AT - DUMMY _
. ¢ LOCAL = MAIN
*ATRND ¢

( LOCAL - MAIN

ATSND = COLUMN TYOF

( LOCAL - MAIN
ATSND - LOGICAL COLUMN STATE

PROGRAMS XCHECK )

ATBND = :
PROGRAM IS MAPIN )

PROGRAM'S INVERT )

( LOCAL

- MAIN

PROGRAMYS XCHECK ) ..

¢ LOCAL = MAIN
( LOCAL = MAIN
{ LOCAL = MAIN

PROGRAMtS CHECK )
PROGRAMIS COLUMN )
PROGRAM®S STATUS )

AU (16)

- TFMP, STORAGE FOR ALTERNATIVEe

( LOCAL - MATRIX GENFRATOR'S GENLCP )

B




a - BASIS INVERSE

( LOCAL = MAIN PROGRAMIS P )

( LOCAL — MAIN PROGRAMIS XCHECK ) S e smememsememmmes oSt ommnoTo

( LOCAL - MAIN PROGRAM®S FQCAPE )

( LOCAL - MAIN PROGRAM!S D1VOT )

( LOCAL = MAIN PROGRAM!S <EYCH )

( LOCAL - MAIN PROGRAMIS INSERT )

{ LOCAL - MAIN PROGRAMIS CHFCK )

( LOCAL - MAIN PRCGRAMS £OLUMN ) B ST T -

( LOCAL - MAIN DROGRAMIS DNy )

( LOCAL — MAIN PROGDAMIS STATUS )

{ LOCAL — MAIN PROGRAMtS DDIMAL )

( LOCAL = MAIN PROGRAMIS FFASCH )

.t LocAL - MAIN PRAGRAM IS [NWYERT )
“( LOCAL - MAIN PROGRAM1S MAPIN ) e -

( LOCAL - MAIN PROGRAM®S 1D )
RASIC - (1RAcIC! -

( LOCAL = MAIN PROGRAM'S MAPIN )
BASIC - COLUMN TYPF

( LOCAL — MAIN PROGRAMIS [INVERT )

( LOCAL — MAIN PROGRAMIS DOIYMALT) — i -
BASIC - LOGICAL COLUMN STATE ’

{ LOCAL = MAIN PROGRAMIS XTHECK )

{ LOCAL — MAIN PROGRAM®S AHFCK )

( LOCAL - MAIN PROGRAM!S C£ALUMN )

( LOCAL - MAIN PROGRAMIS STATUS ) -

¢ LOCAL = MAIN PROGBAMIS ROW )

gk - LOWER BOUND ON SRANCHING VARTARLE

( LOCAL - MAIN.PROGRAMIS RRCAV2 )
agK? - VALUF CF SRANCHING VARIABLE

{ LOCAL — MAIN PROGRAM1S anCAV2 )
PETA(101) - WORK SPACEs USUALLY VALUZS OF SASIC AND KEY VARIAS(FS

(GLORAL = MAIN PROGRAMIS ~OMMON / 8 / ) coTerm o mmm
RLANK = ¢ '

( LOCAL - REPORT GENFRATOR®S INSOLN )

( LOCAL - REPORT GENSRATARIS PINFH )
QL1eT(25+131) - RRANCHIMG LISTs CONTAINS BIGHT=HAND=C INF VFCTOR. PLUS UDPOER
AAUNDS « LOWFR ROUNDS AND LINSAR COST APPROXIMATIONS FAQ NON=-LINFAR VARTASLE

(GLOBAL - MAIN PROGRAMIS CAMMON / 2V9 /)

8LO(10) ~ ST OF LOWEP BOUNDS ON NAN-L INTADR VARIASLFS
(GLORAL — MAIN PROGRAMIS CAMMON / CV2 / )
aLT(10) - TEMDORARY STCRAGE FCR RLO
( LOCAL - MAIN PROGRAM'S anrCAV2 ) i
( LCCAL = MAIN PROGRAMIS NXBON )
BNOJ ~ ROUNR ON CURRSNT COLUMN ' R )
(GLORAL =~ MAIN PROGRAMIS COMMON / MOVES / )
BOUNDS (100) - VALUFS OF UPPER BOUNDS
{GLORAL - MAIN PROGRAMIS COVMON / ROUNDS / )
[OUND = VALLE OF COLUMN [0UND (OR 10 ** 71)
{ LOCAL = MAIN PROGRAM!IS ROUND )

30(10N) = RIGHT-HAND=-<ID= V=LY

(GLOBAL = MAIN PROHGRAMES CAVMON
aunG (10) - LIMIT ON PROCURTMENT EYOFEND 1 TURTS

OR

/7 V2 /) '
IN TAFH PERIOD

{ LOCAL - MATRIX GENERATOR'S GENLCP )
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"C - TEMP. STORAGF FOR COST DATA

(GLOBAL - MATRIX GENFRATOR®S COMMON / VECSTG 7/ )

C - TEMPORAPY STORAGE LOCATION USED IN CALCULATING SAVINGS FROM RFSOURCE

S TORAGE

r — 1COLUMNe?
( LOCAL - MATRIX GENTRATOPIS MATFILL)
CALLER =~ CA LING NAMF - o _ . .
{ LOCAL - MAIN PROGRAMIG XCHFCK )
CARN(8) - IMAGE -OF MAP CARD
( LOCAL - MAIN PROGRAM!S MAPIN )
CFX = NO LONGFR USED
(GLORAL - MAIN PROGRAMIS CAMMON / CV7 7/ )

(GLOBAL - REDOQT GENERATOR'S COMMON / VECSTG / )

CHAR(50004+4) = STORAGE OF COLUMN NAMES WHICH HAVE REEN BROKEN DOWN. INTO

THEIR FOUR MEANINGFUL PARTS

{GLORAL = REPORT GENFRATNRIS COMMON / qux
CMAX - TFMP, COST STORAGE FOR ORDERING PFSOURCES

( LOCAL - MATRIX GENFRATQRS GENLCP )
CNAME « COLUMN NAME FOR WHICH RVAL 1S PFING DERIVED

( LOCAL = MATRIX GENERATORIS MATEILL)

CONF(20) - eTORAGE OF THE NUMRERS | = 21 IN TWO OIGIT ALPHANHMﬁélf FoRM

(GLORAL ~ REPORT GENERATNRIS COMMON / 3AS1
COST = VALUF OF CURRENT ORJUECTIVE FUNCTION

{ LOCAL - MAIN PROGRAMtS &TATUS )
COST - TOTAL COST CF SOLUTION

Ce /)

cs 7))

(GLOBAL. - REPORT GENERATOR'S COVMMON / DARAMS / )

COST - COST OF THE ‘SOLUTION RETURNED FROM THE LP

(GLOSAL - MAIN PROGRAM!S COMMON / CVa / )
COST1 - SOLNTION COST FOR LOWER BRANCH

( LOCAL - MAIN PROGRAM!S RRCAV? )
COST2 - SOLUTION COST FOR UPPER RRANCH

( LOCAL - MAIN PROGRAMIS SaCAV2 )

COSTE (30+3) — COST OF OPERATING (1) SFLLING (2) or’ TpuNraere

QFESOURCE IN THE 1ST THRU 30TH YEAR OF ITS LIFE

. - ———— e sPiane m—an . Gmen s -

(GLORAL - MATRIX GENFRATOR®S COMMON / VECSTG / )
(GLORAL - REPORT GENFRATAR®S COMMON / VFECSTG / ) |
CO(10) = VECTOR FOR LINEAR APPROXIMATION FCR NON=L INEAR COST FUNCTIONQ

(GLOBAL = MAIN PROGRAM?®S COMMON / cvz /)
CTEMP - TEMD, STORAGE FOR COLUMN NAVME

( LOCAL - MATRIX GENFERATORIS MATFILL)
CTOL - COST TOLERANCFE FOR INFEASIRILITY

(GLOBAL - MAIN PROGDAMIS COMMON / TOLS 7/ ).

CT(10) = TEMDPNRARY STORAGE FOR CO
t LocaL - MAIN PROGRAMIS 3RCAV? )
( LocAL - TMAIN DROGDAM'C NXEORN )
DELTA(101) - NOT USFD B
‘ (GLORAL - MAIN PROGRAMIS COMMON / D /)
DERTOL - DUAL SRROR TOLERANCEs NOT USFD
; (GLOSAL - MAIN PROGRAM!S COMMON / TOLS 7/ )
DIF - DIFFEBENCE SETWEEN UPPER AND LOWER aO0UND FOQ A vARr]
{ LOCAL = MAIN PROGRAM®S GETC )
DIFt10) - DIFFERENCES RETWEEN COST FUNCTIONS AND LINEAR A
( LOCAL = MAIN PROGRAMIS NXARN )

ARLF
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DIVOT = CANRIDATF PIVOT WHILE SEARCHING FNR REST
{ LOCAL = MAIN PROGRAMIS DIVOT )
NJ(100) = VALUES OF CURRFENT IN=EORF Dyfe ~ 777 77707
(GLORAL - MAIN PROGRAMIS ~AAMMON / NJS / )
Nd - DJ FOR COLUMN TO RE STNRED
{ LOCAL = MAIN PROGRAMIS INSFRT )
NJ - CURRENT COLUMN SENSITIVITY
' ( LOCAL = MAIN PROGRAMIS CHFECK )
DJTCL = DJ TOLERANCF
(GLORBAL - MAIN PROGRAMIS COAMMON / TOLS / )
DMAX - LARGEST DJ OF STORED COLUMNS
(GLORAL -~ MAIN PROGRAMIS COMMON / MOVYES /)
DOT - DOUSLF PRECISION INNER PRODUCT OF X AND Y
( LOCAL ~ MAIN PROGRAMIS NAT )
NOTS - SINGLE PRECISION INNSR PRODYCT OF X AND Y
{ LOCAL = MAIN PROGRAMIS NAT )
D(15) - DJte OF STORSED COLUMNS .
( LOCAL = MAIN PROGRAMIS INSFRT )
NDUALER - nDuUaL FRROR. UNUSED
(GLOBAL = MAIN PROGRAMIS COMMON / MOVES / ) _
DUM1 AND DUM2 - TEMPORARY STORAGE FOR REANDING UNUSEN SECTIONS 0F "TAPE
{ LOCAL - MAIN PROGRAM!S INITA ) .
EXBL(25) = =KO VALUE ASSOCIATED WITH FACH NODE ON THE LIST
(GLORAL - MAIN PROGRAMIS CAMMON / CVA / )
CKO - COST ASSOCIATED WITH THE LOWER B0OUNPS OF THFE NODE
(GLORAL - MAIN PROGRAMIS CAMMON /.CV3 / )
ENDER — 1ENn - AT ThARTAT . N Y e e
’ { LOCAL - MAIN PROGRAMIS MADIN )
©pgl - EPSILON VALUF FROM RFAL PARAMETFD CARD
( LOCAL = MAIN PROGRAMIS galAv?2 )
EPS] - VALUS OF NEW BASIC VARIASLE
( LOCAL = MAIN PROGRAM'S PRIMAL )
Q16 ~ TEMPARARY STORAGE FOR EKO I
. ( LOCAL - MAIN PROGRAM!S BRCAV2 )
EXIST(10+20) — NUMRER OF EACH TYPE RESOURCE AVAILABLE IN EACH YFAR
(GLOSAL - REPORT GENFRATNANIS COMMON / OUTS / )
EXT = TIMF WwHEN TIME L_IMIT ON PROBLEM WILL SEXPIRE '
(GLORAL = MAIN PROGDPAMIS £NMMON / TVX / )
FNAME -~ PRO=LFM TITLE (NOT USED) ’ o
{ LOCAL - REPORT GENERATORI1S SETUP )
FNAME ~ FIL®T NAMF . ‘
{ LOCAL — MATRIX GENFRATORSS GENLCD )
FX1(10) = CAST FUNCTION VALUKS FOR LOWER ROUNDS '
( LOCAL = MAIN PROGRAMIS GETC )
{ LOCAL - MAIN PROGRAM!S NXBPN )
FX2(10) = CAST FUNCTION VALUES FOR UPPER ®DUND
( LOCAL - MAIN PRIOGRAMIS GETC )
FX2(12) = CAST FUNCTION VALUSS FOR SOLUTION POINT
{ LOCAL = MAIN PROGRAMIS NXERN )
GAVMMA(101) — NOT yU=ED :
{GLORAL = MAIN PROGRAMIS ~AMMON / C /)
I - DUMMY VvARIARLE

( LOCAL = MAIN PROGPAMIC wFYFND )
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1 - INPUT DISK COLUMN INDFX
( LOCAL - MAIN PROGRAM 1S &ETAND )
IA1 - DISC FILS FOR MATRIX LESS GUR ROWe
(GLOSAL - MAIN PROGRAMIS COMMON / FILFES / )
I1A2 - DISC cILF FOR PACKFED MATRIX LESS GUR ROWS
J (GLORAL =~ MAIN PROGRAMIS CAMMON / FILES /)
18 ~ BASIC ~OLUMN INDEX
¢ LOCAL - MAIN PROGDAMIS ROW )
I8 - DISC INDEX OF RASIC COLUMN FOR CURRENT ROW
( LOCAL =~ MAIN PROGRAMIS wEYCH )
I =~ ADUNN INPEX IN IRNS :
( LOCAL - MAIN PROGQAM'% R/OUND )
IBRAS - COUNT OF RAGIS VARIABLFS
¢ LOCAL =~ MAIN PROGRAM!S MAPOUT )
IBASIS(101) - BASIC COLUMNS FOR NON=-GUS ROWS
(GLORAL = MAIN PROGRAMIS COMMON / BASIS / )
I8DS(100) - COLUMN INDICES OF BOUND COLUMNS
(GLORAL - MAIN PROGQAM'S COMMON / BOUNDS / )
IRVIAX = MAXIMUM NUMBER OF NODES WHICH MAY RE STORFD ON BLIST
( LOCAL - MAIN pnoepamnc POFSET )
IBNN = COUNT OF ROUND VARIARLES .
{ LOCAL - MAIN PROGRAM!S MAPOUT )
1C - CURRENT COST ROW
{GLORAL — MAIN PROGRAMIS COMMON / I / )
ICOST - USEDR!S COST ROW. - '
(GLOSAL = MAIN PROGRAMIS COMMON / 1 / )
1COL ~ TEMPNRARY &TORAGE FOR COLUMN INDEX CoTTT
( LOCAL - MAIN PROGRAMIS RRCAV2 ) , )
ICX — NUMBEP OF VARIABLES FOR WHICH COST SLOPES ARE TO BE DERIVED
( LOCAL = MAIN PROGRAMIS GETC )
ID - LOCAL oOw TYPE 8EING PROCESSED
( LOCAL = MAIN PROGRAM'S SETUP )
IND - COLUMN NUMSBER FROM MAP CARD
- € LOCAL = MAIN PROGRAMIS MAPIN )
INC15) - INNRICES OF STORFD COLUMNS
¢ LOCAL =~ MAIN PROGRAMIS [NSERT )
IEN = tENDTARLE!
( LOCAL - REPORT GENFRATORIS SETUP )
IEND - LAST YFAR OF RESOURCE EX1STANCE
( LOCAL - REPORT GENSRATORIS INSOLN )
IHVN (10) = POINTFRS FOR INHERITED VEHIALES
( LOCAL — MATRIX GENERATORYS GENLCP )
IKEY - COUNT OF KEY VARIARLES
{ LOCAL - MAIN pnorpAM'e MAPOUT y
IKCET = TEMPORARY STORAGE OF USER'S COST 0OW
{ LOCAL - MAIN PROGRAMIS &=TUP )
IMAP = FILE FOR STARTING AND TERMINATING =AS1Q
(GLNBAL — MAIN PRCGRAMIS CAMMON / FILES / )
INDIC = INDICATES WHICH RRANCH (UPPER OR LOWSR) 1S REING SOLVED
. { LOCAL = MAIN PROGDAMIS RACAV2 )
IND - COLUMN NUMRER TEMPORARY STORAGE
"t LOCAL - REPORT GENFRATCRS INSOLN )
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EACH TYPE RESOURCE INHERITFD FROM FACH YFEAPR

INH (10s 16) — NUMBER OF
(GLOSAL - MATRIX GENFRATORtS COMMON / VECSTG 7/ )

INH(10+16) = NOT USED - AL 2T RSO S A/ AL e e
(GLOSAL - REPORT GENFRATORIS COMMON / VECSTG 7/ )

INHYRS = NUMBER OF YEARS FRCM WHICH VEHICLES ARE INHERITED
( LOCAL — MATRIX GENFRATORIS GENLCP )

INLL - COuNT OF NULL VARIARLES®S

{ LOCAL - MAIN PROGRAMS MADOUT )
INON - TEVMPARARY NUMRER OF NON GUSB ROWS FOUND T - -
{ LOCAL - MAIN PROGPRAMIS SFTUP )
INDUT = FILFE CONTAINING INPUT MATRIX )
(GLCRAL =- MAIN PROGRAM!S COMMON / INPUT / )
INPUTM = NUMRFR OF ROWS IN MATRIX ’ -
; (GLCRAL - MAIN PROGRAMI!S CONMON / INDUT /)
INPUTN = NUMRER OF COLUMNS  IN MATRIX o T e
(GLOBAL =~ MAIN PROGRAM!S COMMON / INPUT / )
INVF = INVERT FREQUENCY
(GLORAL - MAIN PROGRAM?S ~AMMON / PARAMS /)
INVERS = tINVFRS!
{ LOCAL ~ MAIN PROGRAM!S MAPIN )
INVR - INIT1AL YEAR OF PROSLFEM e ‘ oo
(GLORAL - REDORT GENSRATORIS& COMMON / pAoAMc /)
1APT = USED TO FLAG UNSOUNDED SOLUTION '
(GLOSAL - MAIN PROGRAM!S CNAVMON / CV7 / )
102G - CRIGIN OF 8Asle INVERSF )
( LOCAL = MAIN PROGRAM!S | P )
{ LOCAL = MAIN PROGRAM!S R0OW ) T e )
( LOCAL = MAIN PROGRAM!'S INVERT )
10RG — CRIGIN OF PIVOT ROw IN B
( LOCAL - MAIN PROGRAM!S BIVOT )
10RG - ORIGIN OF A ROw IN BASIS INVFRGE )
( LOCAL - MAIN PROGRAM®S XCHECK )
( LOCAL - MAIN PROGRAMIS KFYCH ) i T
( LOCAL - MAIN PPOGRAM!S FEASCH )

IPHASE = CUPRFNT

LP PHASE

(GLOSAL - MAIN PROGRAMIS £AMMON / 1 / )

I®1 - CURRENT LOCATION OF PI VECTOR IN RASIS
(GLOSAL — MAIN PROGRAMIS COMMON /.1 / )
IPT - 'PERIND!
( LOCAL = REPORT GENFRATOR'1S SETUP )
STARAGE FAR INPUT PARAMETERS ON INTEGRR PADAMETER CARD
(GLOSAL - MAIN PROGRAMIS ACMMON / CV1 /)

- ysERts INPUT ROW TYPES

(GLORAL = MAIN PROGDAMIS COMON /7 ROWTYP / )

1°012)

IRCWTYP(101)y
IROWTP(100)

ROUND ROWS wHICH ARE SET TO 4
{ LOCAL = MATRIX GFNEFRATOR®S MATFILL)

IROW - CURRENT SELECTED R0W
(GLORAL — MAIN PROGRAM?S rnMMON / STATE /)
[ROW - ROW ~ALLING PARAMSTERs ROW OR ZE0CO
{ LOCAL - MAIN PROGRAM!S ROV ) - -
IROW - ROW TO WHICH KEY COLUMN IS SHIFTED WHEN MANF RASIC
( LOCAL - MAIN PROGRAM®S «FYCH )
IROW - PIvOoT ROW

( LOCAL = MAIN PROGRAMIS DIVOT )

INDICATES ROW TYDE J ALL <ET TO0 Z=RO FXCFPT GENERAL 1750 yboorR -
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" 1START = FID&T YEAR OF RESQURCE EXISTANCE
{ LOCAL - REPORT GENFRATNDS INSOLN )
ITARLE = TARLF NAME ‘ ‘ ' N
¢ LOCAL - MATRIX GENFRATNARIS GENLCP )
( LOCAL - REPORT GFENERATORIS SETUP )
ITFMP - TEMD, STORAGE FOR FIRST LETTER OF RNAME
( LOCAL - MATRIX GENFRATORIS MATFILL)
ITNINV — ITeRATION OF NEXT INVERT _ S
" {GLOSAL - MAIN PROGRAMIS CAMMON s DARAMSG / )
ITRN = ITERATION COUNT :
(GLOBAL - MAIN PROGRAMIS ANMMON / STATE /)
ITYPE = ROW TYPE
( LOCAL - MAIN PROGRAMIS INVERT )
ITYPE - TYPr OF STEPs 1-UNSOUNDEDs 2-COLUMN TO ZEROs 3-COLUMN  ROUND
( LOCAL - MAIN PROGRAM!S DOW ) ‘
( LOCAL = MAIN PROGRAMIS POIMAL )
IVT - SVEHIALF
( LOCAL - REPORT GENERATOR!S SFTUD )
IX(100) - INDICES OF SOLUTICN COLUMNS
' (GLOBAL = MAIN PROGRAM!S CnMMON IXX /0
IX(11C) = COLUMNS IN BASIC SOLUTION.
(GLOSAL - MAIN PROGRAM'S COMMON / CVYa4 7 )
IXZ(110) - FOLUMNS IN REST SOLUTION '
(GLORAL — MAIN PROGRAM®S COMMON / Cva4 / )
IYR(1C) - INITIAL YFAR OF SACH PERIOD o
(GLORAL — REPORT GENFRATNRIS COMMON / BASICS / )
J ~ ABSOLUTF VALUE OF 1 o
{ LOCAL - MAIN PROGRAM'S SETBND )
J = INPUT D12C COLUMN INDEX
{ LOCAL - MAIN PROGRAM'S SAUND )
Jl = FIRST cOLUMN IN COLUMN PRINTOUT
t LOCAL - MAIN PROGRAMIS XCHECK )
J2 = LAST COLUMN IN COLUMN PRINTOUT T ‘
{ LCCAL - MAIN PROGRAMIS XCHECK )
JAY — DISK INDEX OF AN IN=CORF COLUWN
{ LOCAL = MAIN PROGRAMIS XrHECK )
JAJ - POTENTIAL COLUMNI!S IN=CORE POSITION
{ LOCAL — MAIN PROGRAM!S KEYFND )
JAK(101) = nUMMY STORAGE AREA
(GLOBAL = MAIN PROGRAMIS COMMON / rNRE /)
JAREJ(101) - SET TO L WHEN CORRECPONDING IN=CORFE COLUMN RFJFfTFO
(GLORAL - MAIN PROGRAMIS COMMON / CORE / )
JA(101) - IN=-CORE COLUMN DISC INDICFS
(GLOSAL - MAIN PROGRAMIS COMMON / CORE / ) -
JBMAX = MAXIMUM NUMBER OF WORDS OF INFORMATION WHICH MAY B8F STORED FOR
SACH NODE IN SLIST
A ( LOCAL - MAIN PROGRAM!S DRESET )
JCOL = CURPENT SELECTED COLUMN
(GLOBAL = MAIN PROGRAMIS COHOMMON / STATE / )
JCOL = USER1S COLUMN INDEX OF COLUMN PRACESSEND
{ LOCAL - MAIN BROGRPAMIS MAPOUT )
JCOL =~ CORE POSITION OF SELFCTED COLUMN
' ' ( LOCAL = MAIN PROGRAMIS ~OLUMN )
( LOCAL - MAIN PROGRAMIS 10 )
( LOCAL — MAIN PROGRAMIS DAYy )




JCOL - COLUMN TO 8F MOVED

( LOCAL - MAIN PROGRAMIS KFYCH )

JCOLPK - GuUe DACKST OF COLUVN™ BE ING MOVED 'FROM KEY

{ LOCAL - MAIN PROGRAMIS FYCH )

JCOUNT ~ COUNT OF COLUMNS PROCESSED

( LOCAL = MAIN PROGRAMIS CHFCK )

JEND = ORIGIN OF VACANT WORK SPACE IN AY

¢ LOCAL = MAIN PROGRAMIS XrHECK )
JFRCH = NUMaSR OF COLUMNS CHFCKED IN CURRFNT RATCH
( LOCAL - MAIN PROGRAMIS CHECK )

JCEY - CORE pralTION OF KEY FOR JCoL (IF
{ LOCAL - MAIN PROGRAM!S
JUKEY - CANDIDATE K=Y COLUMN

( LOCAL - MAIN PROGRAM'S xEYCH )

UNCORE — NUMBFR OF COLUMNS IN CORE
(GLCRAL - MAIN PROGRAMIS
( LOCAL - MAIN PROGRAM'S
IUNSCAN = COLUMNS IN CORE + 10M0¥% NUMBFRR
( LOCAL —- MAIN PROGRAMIS
UNT — INDEX COF COLUMNS READ

Glm Qow)
COLUMN )

COMMON / LLIMS / )
MADOUT )

nF REWINDE OF FILE IA1
STATUS ) '

{ LOCAL = MAIN PROGRAMIS 11 )

INT = CURRENT COLUMN INDFY

{ LOCAL — MAIN PRCGRAMSIS CHTECK )
( LOCAL = MAIN PROGRAMIS INVERT )

IUNT - LAST ~OLUMN DEAD FRCM DISC (IF MNTRY = 0)

UNTO = INDEx OF LAST COLUMN READ FROM DISC

{ LOCAL = MAIN PRNOGRAMIS §TATUS )
JORG - CORE ORIGIN OF SELECTED COL.UMN

( LOCAL = MAIN PROGDAMIS RAW )
JORG - ORIGIN OF VACANCY FOR COLUMN IN AY

( LOCAL - MAIN PROGRAMIS [NSFRT )
JORG — ORIGIN IN AJ TO WHICH COLUMN IS DFAD )

. { LOCAL - MAIN PROGPAMIS AHFCK )

{ LOCAL - MAIN PROGRAMIS [NVERT )
JORG - ORIGIN OF A RoOw IN 38

{ LOCAL - MAIN PROGPAMIS KFYCH )

( LOCAL = MAIN PROGRAM!S CALUMN )

( LOCAL — MAIN PROGRAM®S PIVOT )
JORG - ORIGIN OF A COLUMN IN AJ

( LOCAL - MAIN PROGRAM'S XCHECK )
JOUT = REJEFTED COLUMN INDFX

(GLORAL — MAIN PPOGRAMIS COMMON / STATE / )
JOUT = COLUMN TO RE REJSCTED

( LOCAL - MAIN OROGRAMIS DNY )
JOUTPK = GUo PACKFT OF COLUMN RFJTCTED

( LOCAL - MAIN PROGRAM®S STATUS ).

( LOCAL = MAIN PRNGDAMIC DDIMAL )

JP - BASIC ~OLUMN FOR A ROW

JPKT -

( LOCAL = MAIN PROGRAM®!S PIVOT )
GUR PACKET 0OF NEW COLUMN

{ LOCAL - MAIN PROGRAM!S COLUMN )

{ LOCAL = MAIN PROHOGRAMIS nw )
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T JUPKT - GUS PACKET OF CURRENT COLUMN

{ LOCAL - MAIN PROGRAMIS FFASCH )
: ( LOGAL - MAIN PROGRAMIS KFYFND )
JPKTO - CURPENT STORED GUAR KEY PACKFET : .
{ LOCAL - MAIN PROGRAMIS COLUMN )
JPOS - SELEFTED COLUMN INDEX .
(GLORAL. - MAIN PROGRAM IS ~OMMON / Q.TI\TF /7 )
JPoS - DISC INDEX OF COLUMN SELECTFN
' ( LOCAL — MAIN PROGRAMIS ROW )
JPOS - DISC INDEX OF COLUMN TO 85 STORED :
( LOCAL - MAIN PROGRAMIS INSERT ¥
JPOSPK - GUR PACKET OF COLUMN ENTERING
{ LOCAL - MAIN PROGRAM!S PRIMAL )
JPOSR- DISC INDEX OF COLUMN TO BE PEJECTED e
© T LOCAL - MAIN PROGRAMIS TNSERT ) T '
J°=J - ORIGIN OF RFJSCTED COLUMN IN Ay
( LOCAL - MAIN PROGRAMIS INSERT )
JRH2 =~ USER1S INPUT RHS ,
(GLOSAL — MAIN PROGRAM!S £OMMON / 1 /)
JSUa(10) - DOINTERS FOR VEHICLFE SURSCRIOTS
’ ( LOCAL - MATRIX GENERATORIS Y:NTrnD )
JTYDE — VARIABLE TVPE
( LOCAL = MAIN PROGRAM®S INVERT )
JTYPE -~ COLUMN TYPE .
{ LOCAL =~ MAIN PROGRAM!S KEYFND )
{ LOCAL = MAIN PROGRAM!S CHECK )
“( LOCAL = MAIN PROGRAM'S COLUMN")“'”

R e atan & v ——— o — 0

K - NFwW STATE _
’ ( LOCAL - MAIN PROGRAMtS SFTRND )
K1 - NOT USeD A
(GLOSBAL - MAIN PROGPAMIS CAMMON / PADAMS / )

K2 = NOT USED ~ o I _
T (GLOBAL - MAINTPROGRAMIS COMMON / BARAME 7 Y
K3 - OUTPUT CONTROL PARAMETER
(GLOBAL - MAIN PROGRAMIS COMMON / DADAMS / )
Ka - XCHECK CONTROL PARAMETER . . -
(GLOBAL — MAIN PROGRAMIS COMMON / DARAMS / )
KS - MAXIMUm LP ITERATIONS BEFORE MAPOUT v
o (GLOSAL - MAIN PROGRAMIS ~CMMON / PARAMS / ) - T
KEF = IKEY!

{ LOCAL —- MAIN PROGRAMIS MAPIN )
KEY = INDEX OF KEY COLUMN TO BE LOCATED

{ LOCAL - MAIN PROGRAM!S 1N )

( LOCAL - MAIN PROGRAM!S WFYFND ) ,
KEY — SWITCH TO RETURN KEY PROCESSING TO KEY Loom

( LOCAL = MAIN PROGRAMIS FFASCH )
KEYS (101 )=-STORAGE OF GUS KEY COLUMNS

(GLOBAL - MAIN PROGRAMIS COMMON / BASIS / ).
KEYFND - POeITION OF KEY FOUND

{ LOCAL - MAIN PROGRAMIS KFYFND Yy

KOL - COLUMN TO BE LOCATED ON EITHER FILE. OR PACKET NUMHEQ oF DEQIQ’D KEY
( LOCAL - MAIN PROGRAM!S 10 )

KOL1 - LAST COLUMN RFANDs ON FILE TA1
¢ LOCAL - MAIN PROGQAM'< 10 )

e et e —— —
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KOL2 - LAST COLUMN READ ON FILE 14?2 N
» { LOCAL — MAIN DQOGDAM'< 17 )

KORG - ORIGIN IN AJ TO WHICH KEY COLUMN 1< READ e T T .

{ LOCAL - MAIN PROGRAM!S INVFRT )
KORG — ORIGIN OF KFY COLUMN FOR PACKET JUPKT

( LOCAL - MAIN PROGRAMIS ROW )
KORG - ORIGIN OF KEY COLUMN IN AJ

( LOCAL = MAIN PROGRAM!S CHECK )

( LOCAL — MAIN PROGPAMIS COLUMN )
L - NUMBRFR nf GUZ= QOWS ) ‘

{GLORAL = MAIN PROGRAMIS CAMMON / 1 /)
LAST — LAST YEAR OF PRCRBLEM

(GLORAL - REPORT GENFRATARIS COMMON
LEND - LENGTH OF PFRIOD UNDSR CONSINERATION

TGLORAL — MATRIX GENFRATADRIS COMMON / vEceTs /Ty T

(GLOSAL - REPORT GFNERATADIS COMMON / VEC]TG /)
LIFFR - TEMo, STORAGE FOR REMAINING UsSEFUL LIFE NF A VFHICLF '

( LOCAL - MATRIX GENSRATORIS GENLCP )
LSTMAX - MAYIMUM LENGTH WHICH THE RRANCHING LIST HAS ACHIEVFED

(GLOSAL - MAIN DROGRAMIS COMMON / VS / )
LSTFRE(25) - GIVES LOCATIONS OF STORAGE AQEAS DN THF SRANCHING LI%T ‘WHICH
ART VACANT '

AN

DARAMS / )

B

( LOCAL - MAIN PROGPAMIS mnCAV2 )

LY - LAST YFAR OF A PROBLFM -

( LOCAL = MATRIX GENFRATNAR!S GENLECP ) B E
LYR(10) - LAST YEAR NOF EACH ©=RIOD

(GLORAL ~— RFPORT GENFRATNAR S comvow / BASIFE /Ty
M — NUMRER AF ACTIVF INTERNAL ROWS '

(GLOBAL - MAIN PROGRAMIS COMMON / I / ) ’ ’
M — NUMRBER AF ROWS IN MATRIX

(GLOSAL - MAIN PROGRAMIS CAMMON / CV3 7/ )
1 - VECTOR nIMENSION

" { LOCAL - MAIN PROGRAM!S DOT )

MAPSND (100) — ROUND COLUMN INDICES

( LOCAL = MAIN PROGRAMIS MAPOUT )
MAPRAS(10N) — RASIcC COLUMN INDICES

( LOCAL = MAIN PROGDAMIS MAPOUT )
MAPKEY( 1000y ~ KFY COLUMN INDICES

' ( LOCAL — MAIN PROGDAMIS MAPOUT y

MADNLL(10) - NULL COLUMN INDICES

( LOCAL - MAIN PROGRAMIS MAPOUT )
MAXL - TEMD, STORAGE FOR VEHICLE LIFE

{ LOCAL - MATRIX GENFRATORIS GENLC® )
MAXTRY = MAy IMUM NUMS3FR OF [N~ CORE ITEFRATIONS

(GLORAL - MAIN PROGRAMIS COVMMON / LiMe T/ )
MC - LAST LOGICAL COLUMN

(GLORAL = MAIN PROGRAMIS CAMMON / T /)
MCOL - NUMBER OF COLUMNS IN MATRIX

( LOCAL - MATRIX GENFRATOARS GENLCZ® )
MM — NUMRER OF FLFMFNTS IN 2ASIS INVESOSS

{ LOCAL - MAIN PROGRAMIC VA?OUT )

( LOCAL - MAIN PROGDAMIS MARIN ) -
MNC — THF NFGATIVE OF NCF _ o ' .

( LOCAL - MAIN PROGRAMIS RI3CAVZ ) ‘

ot —————————————_
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- MNTRY = NUMRER OF IN-CORE ITERATIONS
( LOCAL - MAIN PROGRAM'S STATUS )
MNX = THE NFGATIVE OF N~ oo o T
( LOCAL - MAIN PROGRAMIS RBCAV2 )

MP1 - vV PLUe 1
‘ { LOCAL ~— MAIN PROGRAM1S MAROUT )
MPK - ROW OF COLUMN WHICH wWAS KEY
( LOCAL - MAIN PROGRAM®S KFYCH ) o
MPLUS - NUMRER OF Q0We IN THE MATRIX INCLUDING THE FoeT ROW (M+1)
(GLNBAL — MAIN PROGRAM!S GAMMON / CV3 / )

MPL - M PLUe L 4 ,
(GLORAL — MAIN PROGRAMIS CCMMON / I /)

MROWS = USERtS NUMBER OF ROWS '
( LOCAL — MAIN PROGRAMIS LP )

N - NUMSER aF COLUMNS IN MATRIX oo
(GLORAL — MAIN PROGDAMIS £NOMMON / CV3 / )

N - NUMBER AF COLUVNS CURRENTLY SAVED
( LOCAL - MAIN PROGRAM'S INSFRT )

NAAM = NOT {)SFD ' ) ' ' '

: { LOCAL = MAIN PROGRAMIS 10 )
NAMEN (10) — POINTERS FOR NUMRERING RFSOURCES
(GLOSAL - MATRIX GENERATORIS COMMON / VECSTG / )
NAMEN(10) - NOT USED
(GLORAL - REPORT GENFRATOR!S COMMON / VECSTG / )
NAMES(5) - ~OLUMN INDICES FROM MA® CARD ot
( LOCAL - MAIN PROGRAM!S MAPIN )
NAMES (10) - TEMPORARY POINTERS T
{ LOCAL - MATRIX GENSRATORIS GENLCP )
NAME (600) - STATE OF FACH VARIARLE OR COLUMN
_ (GLOBAL - MAIN PROGRAMIS COMMON / NAMES / )
NAME - COLUMN NAME, OR PNSITION IN CORE Tn WHICH COLUMN 1S RTAN
( LOCAL - MAIN PROGRAMIS 10 ) _
NS - NUMBER OF BASIC VARTABLES IN A PACKET
( LOCAL = MAIN PROGRAM?1S FEASCH )
NSCH - NUMRER OF COLUMNS IN BATCH
{ LOCAL - MAIN PROGRAMIS CHECK )
NBDS - NUMBER OF 30UNDS
(GLOBAL — MAIN PROGRAM'S COMMON / 8OUNDS / ) . _. ... .
NBVPKT - NUMRER OF BASIS VARIABLE 1IN SELECTED GUR ROW '
( LOCAL - MAIN PROGRAM!S DRIMAL )
NC - NUMBER OF BASIS CARDS TO BE RSAD FRAOM INPUT
{ LOCAL - MAIN PROGRAMIS RFADIN )
NCF - NUMBED OF NON=-L INEAR VARTARLFS,
(GLORAL - MAIN PROGRAMIS COMMON / CVR / )

NCF1 - NCF

( LOCAL - MAIN PROGRAMIS BBCAV2 )
NCF4 — NORA + 3 .% NCF ' o ) o

( LOCAL - MAIN PROGRAMIS RSCAVZ )
NCHGS - USER®S NUMRER OF BOUND COLUMNS

{ LOCAL - MAIN PROGRAM'!'S LP )
NCOLS - NUMaER OF £OLUMNS READ FROM DISe FiLE TAY

( LOCAL - MAIN PROGRAM!S STATUS )



NCOLS - USEPIS NUMaRFR OF COLUMNS
. ' ( LOCAL - MAIN PROGRAM!S LP )
NCORE - NUMpER OF COLUMNS IN CORE o )
( LOCAL =~ MAIN PROGRAMIS CALUMN )
NCRMAX - MAYIMUM NUMRER OF COLUMNS WHICH + 11 1IN LOR:
(GLORAL — MAIN PROGRAMIS COMMON Livs » )
NDSGLM - MAYIMyUM REJECTION NDUFE TG DFGENFRACY
( LOCAL - MAIN PROGRAMIS ORIMAL )
NOEG - NUMBFER OF DFGENERACY REJECTIONS ’
. { LOCAL - MAIN PROGRAM'!S PRIMAL ) |
NDJS - NUMSER OF NEGATIVE DJ'S
(GLOBAL =~ MAIN PROGRAMIS COMMON / stae /7 )
NDJST - NUMoER OF NEGATIVE NJS FROM Dlak READ
( LOCAL - MAIN PRNGRAM!tS CNALUMN )
NOX(10) - INDICFS OF NON-LINTAR VARTAQLFS o
{ LOCAL — MAIN PROGPAMIS NxXHRN )
NEM] = NUMRER OF FLFMENTS 1N AN ARDAY MINUIS ONE
( LOCAL - MAIN PROGRAMtS GETARD )
NEWXZ = FLAAS WHEN NEW BEST SOLUTION FOUNN ANT sHOULD Bt OUIDUT
(GLORAL - MAIN PROGRAMIS COMMON / cv7 7 )
NEWROW - ROw FOR COLUMN CHANGING SRCM KEY 10 RASIC T
( LOCAL = MAIN PROGRAM!S ORIMAL )
NF1 - SIGNIEIES FFASIRLE SOLUTION WHEN SF1 EQualL 10 1
(GLOBAL - MAIN PROGRAM!S COMMON », Cv/ s )
NFACH - NUMRER OF COLUMNS RETAINED FRCM ]ATCH '
( LOCAL - MAIN PROGRAM!S CHECK )

e e o e o —— —————————— o %%

NEQEE - NUMeER OF GAPS (FMPTY LOCATION AETYEEN TwA S1LLED LACATIONSY INTT T

THFE SLIST

{ LOCAL - MAIN PROGRAMIS RACAV2 )
NEX = THE MeGATIVE OF NCF '

( LOCAL = MAIN PROGRAMtS MXRPN )
NINHP = NUMaF® OF INHFRITED PERIODS

( LOCAL - MATRIX GENTRATOR®S GENLCP )
NIV - NUMBED OF INHERITED VEHICLE TYPES

( LOCAL - MATRIX GENSRATOR®S GENLC® )
NJOUT - NAMe CODE OF COLUMN TO RE RFJECTED

( LOCAL = MAIN PROGRAMtS S1AtUS )
NL (10) - TFMP, STORAGE USED IN FORMA L 1 ING Dui1Pul

( LOCAL — MATRIX GENFRAIORIS GENLCP )
NMIN - INNFEy NF THS LOWEST ROUND ON THE BLIst1s OR N=le DEPENDING OM wHE Re
1T 1S USFD '

{ LOCAL = MAIN PROGRAMIS nacAvV? )
NN (10) TFMp, STORAGE USED IN FORMATTING AUYTRPUT
( LOCAL - MATRIX GENFRATNARIS GENLCP )
NOSAL - NUMRER NF NADFS ON LIST »
_ (GLOBAL - MAIN PROGRAMIS COMMON /2 CvB 7 )
NOL - INDEX FOR STORAGE CN RLIST
( LOCAL ~ MAIN PROGPAMIS RaCAV2 )
NOP = NODE MUMRER i
v (GLOSAL — MAIN DRNGRAMIS £AMMON / ZV7 / )
NOPE - NODFe <OLVFD ”
(GLORAL — MAIN PRNGRAMIS £AMMON / CV7 7/ )
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"NORA - NUMBFR OF ROWS IN THE MATRIX INCLUDING THE ORJECTIVE FUNCTION
{ LOCAL - MAIN PROGRAYIS RPCAV2 )
( LOCAL — MAIN PROGRAM!4 PRFSET )
NOTE (4) - 4n CHARACTER COMMENT
( LOCAL - MAIN PROGRAM!S STATUS )
NP = NUMBER OF SURPFRIODS _
(GLORAL - REPOR? GENERAIOR®S COMMON , PaRAMS ~ )
NPSCH - NUMRER OF COLUMNS TO BE SAVED FROM BALH
( LOCAL - MAIN PROGRAMIS INSERI )
NPERYR (10s 2) = FIRST AND LAST YEAR OF PERIOD AND NUMBER OF 1ASKS IN PERIOD
(GLORAL - MATRIX GENSRATIORIS COMMON , PRDSIG 7 )
NPHASE - STARES LP DHASE CONE
(GLORAL - MAIN PROGRAMts COMMON , Cv/ » )
NPIF - NUMRFR OF PRIMAL INFEASISILI)IES i
(GLOBAL - MAIN PROGRAM1S £OMMON / STATE 2 )
NPP - NUMRER OF PFRIODS
( LOCAL - MATRIX GENFRATOR'S GENLCP )
NPTASK (10s Q) - ID NUMBFR OF EACH TASK IN PERIOD
(GLOBAL — MATRIX GENFRAIORtS COMMON , PRUS1G 7 )
NPT - NUMRER OF PERIOD TABLES READ _
( LOCAL - MATRIX GENFRATOR!S GENLCP 'y
( LOCAL - REPORT GENERATO21S SEIUP )
NRD — NUMBER OF VEHICLES HAVING R AND O
( LOCAL - MATRIX GENFRAIORIS GENLCP )
NDFJ - NUMRER OF REJECTED IN-CORS COLUMNS ‘
(GLORAL - MAIN PROGRAMIS COMVON ¢ 5181k /)
NROW — NUMBEPR OF 20Ws IN MATRIX o
( LOCAL - MATRIX GENERAIOR®S> GuNLLP )
NV - NUMBFR OF RESOURCE TYPES
({GLOBAL - REPORT GENFRAIOR'S COMMON , PARAMS 7 )
NSCAN = NUMRER OF DISC READS
(GLORAL - MAIN PROGRAM!S COMMON , LIMs 7/ )
NT - NUMBER OF TASKS h ' ’ ST
{ LOCAL - MATRIX GENFRATOR!S GENLCP )
NT - TOTAL NUMRER OF COLUMNS (MC+INPUTNY
(GLOSAL — MAIN PROGRAMIS FOMMON , 1 / )
NT - NUMBFR OF TASKS (NOT USED)
( LOCAL - REPORT GENERATORIS SETUD )
NTR - NUMBFED OF TAck TABLES READ ‘ R
( LOCAL — MATRIX GENFRATORSS GENLC® )
NTRY = NUMSER OF IN=-CORE I1TERATIONS
(GLOBAL - MAIN PROGRAMts COMMON , LiM, ,
NTSK (9) = NUMRER OF ALTERNATIVES IN. 1ASK
(GLORAL - MATRIX GENERATOR!S COMMON / TSKSTG /)

e m et e ae et e mmm e o cetan Ces Samma dwmes e

NULL = *NuLp!

( LOCAL — MAIN PROGRAM!S MAPIN )
NULL - COLUMN STATE ’

( LOCAL - MAIN PROGRAM'S ~CLUMN )
NV - NUMBER OF VEHICLF TYPES ‘
) ¢ LOCAL - MATRIX GENFRATQOR S GFNLrp )
NVEHU (10) - INDICATFS IF VEHICLE USED IN PERIOD

( LOCAL - MATRIX GENERATOR'S GENLCP )
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NYR = NUMRED OF VEHICLE TARLFe READ

t LOCAL - MATRIX GENFRATNAR IS GENLCP )

Tt LOCAL - REPORT GENERATORIS SETUP ¥ -

: ( LOCAL - MAIN PROGRAMIS LB )
NXBX ~ INDEx OF BRANCHING VARITABLE

e
NWAJ = STORAGF DIMENSION OF THE ARRAY AJ ] _

, (GLORAL - MAIN PROGRAMIS AOMMON / (vB 7/ y
NXRL (25) - INDEX OF SRANCHING VARIALFPLE FOR EALH NOLE
(GLORAL - MAIN PROGDAMIS (IMMUN . owvY s )
NXQ - TEMPNDAPY STORAGE FOR NEXT SRANCHING vaRianle
( LOCAL - MAIN PROGRAMIY R2CAVZ )
NVD - TEMP, STORAGE FOR LAST YEAR OF PERICD
{ LOCAL - MATRIX GENFRAIOR®S GENLLP )
OANDM(20) = OPFRATING COST FOP FACH YFA®
(GLOBAL - REPOR GENERA Y OR, COMMON ,'dQ;;w;“;-mnwm'"‘ T
ONF — ‘01! ’
( LOCAL — REPORT GENERATORIS CINFD )
ONE - 140
{ LOCAL ~ MATRIX GENERATOR®S GENLCP )
ONEM = =140
( LOCAL — MATRIX GENFRAIORMYS gENLEP Y .
PACK(100) - TFMPORARY STORAGFE OF OACKFD CALUMN :
{ LOCAL — MAIN PROGRAM®S [C )
PER(10) - POINTSERS FOR TwWO DIGIT. ALPHANUMERIC CONE FOR PERIONS
(GLOBAL - REDORT GENERATARIS COMMON ) RARICE /)
PERIOD = tPERIODY i
{ LOCAL = REPORT GENFRA

1ARYS CTINEFD 5o

{ LOCAL - REPORT GENERAINRtS PINFO ) ,
PH1 AND PH2 - TEMPORARY STORAGE OF VALUSS FROM GEZ1PH! oo
( LOCAL - MAIN PROGRAMIS RRCAVZ )

PHIT - COST OF A NON-LINFAR SOLUTION
(GLOBAL — MAIN DROGRAMIS CAMMON /7 CV2 / )
SIKEY -~ DJ VALUS FOR CURRENT KEY JPKT CoooTmr T
. ( LOCAL - MAIN FPROGRAMIS COLUMN )
PIKEY - DJ FOR CURPENT KEY AT KORG
( LOCAL - MAIN PROGRAMIS CHFECK )
OIVTOL - PIyOT TOLERANCE
(GLOSAL - MAIN PROGRAM'S COMMON / 10LS / )
o1y - PIVOT UsED - T ' ' . o
{ LOCAL — MAIN PRCGRAM®S PIVOT )
PKT]1 - TEMPARARY COUNT OF GUR ROW PACKET COLUMNS
{ LOCAL - MAIN PROGRAMIS SFIUP )
PKT - ACTUAL GUR ROW COLUMN BEING PROCESSFD
( LOCAL - MAIN PROGRAMYS eSTUP )
PeT - STORAGE OF COLUMN PACKFET T ’
¢ LOCAL -~ MAIN PROGRAMIS MADIN )
PKT - GUS PACKET NUMRER OF COLUMN arF [NG DRNACESSRN
( LOCAL = MAIN PROGRAM!S INVERT )
PKT - PACKET CF NEW CCLUMNs UNT .
( LOCAL — MAIN PROGRAMIS CHRCK )
PxT - GUB PACKFT CF DFSIRED KFEY
( LOCAL - MAIN PROGRAMtS KEYFND )

" PKTO - GUE PACKET NUMRER OF COLUMN IN AJ(KCRG) - o B

PKTO - PACKeT OF CURRFNT KEY
{ LOCAL = MAIN PROGRAM!'S CHECK )
{ LOCAL - MAIN PROGRAMSS INVERY ) : .
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PMIN = VALUF OF LOWEST BOUND ON BLIST
t LocaL - MAIN PROGRAMIS |RCAvV2 ) —
PERTOL - PRIMAL TRPOR TOLERANCE oTrrmrTTmm T
(GLOSAL = MAIN PROGRAMIS £AMMON » 1OLs 2 )
ORM ER - PRIMAL ERROR. UNUSED B
i (GLORAL —~ MAIN PROGRAMIS AOMMON / MOVES / )
ppoctzo) - DROCUREMENT FUNDS SPENT DURING FACH PERINY
(GLORAL - RFEPOR| GFNFRAIORSIS COMMON , Ou's » )
PROT (20) - DROCUREMENT FUNDS AVAILARLE DURING EACH PERIOD 7
(GLOBAL — REPOR1 GENFRAIORt> LOMMON , Ouio »
PSIGL(25) - LOWER BOUND ASSOCIATED WITH FACH NODE ON L1IS!
(GLOBAL - MAIN PROGRAMIS COMMON , Cv9 7 ) o o
PTASK (104 ©) - MULTIPLICATIVE FACTOR FOR ALL VALUES N AssOL1A|tu 1ASK FOP
FACH PERIOD

(GLOBAL - MATRIX GENFRAlOQ',WCOMMON , BPRUL L . )
PURCH(10+20) ~ NUMRER OF EACH TYP® RFHOURCE PURCHASED IN maCH rEAR

(GLORAL — REPORT GENERATOR!S COMMON / OUTS / )
R - RATF OF INCRFASE IN OPERATING COST

{ LOCAL — MATRIX GENERATOR'S YRCOST )
R = 'RHS. o e

( LBCAL - MATRIX GENFRAIARSS WA FILLY -
R1 - PORTION OF OPERATING COST REFUNDED FOR MOIH SALLING RESOURCE

{ LOCAL - MATRIX GENFRATORtS YRCOS1 )
RDTOT - TOTAL R AND D EXPENDITURES

(GLOBAL - REPORT GENERATOR!S COMMON , PARAMY /1)
RHS(100) = eTORSS USFRIS CURRENT RIGHT HAND SINE .

COLOSAL = MATN PROGRAMIS "COMMAN » RHE , 7y — 77— 0 T
RNAME(120) - ROW NAMES

' { LOCAL - MATRIX GFNFRATORIC MATFILL)

ROWS - tROwWe!t
{ LOCAL — MAIN PROGRAMIS MADIN ) oo o
RP(12) - STORAGE FOR REAL PARAMETFRS. FIRST FOUR LOCATIONS ARE FOR INPUT
FROM REAL PARAMETEDR CARD, REST ARE TEMPCORARY STORAGE  ~ -
(GLOBAL - MAIN PROGRAMty COMMON , Cvl ~ )
RTEVP - TEMp. STORAGE FOR ROW NAMES ’ o
( LOCAL - MATRIX GENERATOR®S MATFILL)
RVAL(100) = VECTOR OF VALUES IN EACH ROW OR A SPFCIFIC COLUMN
( LOCAL - MATRIX GENFRATOR®S MAIRILL)Y i
I )
( LOCAL - PEPORT GENERATAR1S INSOLN )
SALF(20) -~ cALVAGE OR TRUNCATION VALUS FOR EACH VFAR
(GLORAL - REPORT GENFRATORIS COMMON / OUIS 7/ )
SALV(10+20) - NUMBER OF EACH TYBE DESOURCE NISPOSED OF A1 END OF EACH YHAD
(GLORAL - REPORT GENSRATOR®S COMMON / OULS / ) _
SAVE (20) - <AVINGS FROM RESOURCE STORAGE FOR EACH YFAR '~ — —— —— =77 7
(GLOBAL - REPORT GENERATOR1S COMMON / OUTS / )
SECS - ACTUAL CPU CLOCK TIME '
( LOCAL - MAIN PROGRAM!S TIMEC )
SIGMA(100+4) — STORES INFORMATION WHICH DEFINES THE CURRENT NODE
(GLORAL - MAIN PQOG'»'«ZAM'Q C('WW\ON / (‘V‘; / )
"STEP - STEP TO CURRENT ROW
( LOCAL - MAIN PROGRAMIS ROW ) ' -
STOR(10+20) - NUMBER OF EACH TYPE RFSOURCF STORED IN EACH YEAR
(GLOSAL - REPORT GENFRATOR'S COMMON / OUTS / )

—— e, e e =




.

VALUE OF VARIARLE REFORF FEASIRILITY ADJUSTMENT
( LOCAL ~ MAIN PROGRAM!S FFASCH )

)]
c
2

'

eUv —~ TEMPODARY STORAGE
. ( LOCAL =~ MAIN PROGRAM?®!S KEYCH )
suM - DoumRLs PRESISION ACCUMULATOR

( LOCAL - MAIN PROGRAM'S DCT )
UM — TOTAL COST FOR A PERIOD

( LOCAL - REPORT GENERAIARIS CINFD )

CUVMIE - SUM OF INFEASIRILITIES ' T

( LOCAL — MAIN PROGRAMIS EFAGCH )
SUMT - TOTAL COST FOR ALL PERIODS

{ LOCAL - REPORT GENERATNR1S CINFO )
§Y — START VEAR OF PRORLEM

( LOCAL = MATRIX GENFRAINRIS OGENLCP )
T(100+10) - STORAGE FOR COLUMNS NF MATRIX ASbOP!AvFH wliH NON=L INF AR
VARIABLES

(GLOBAL - MAIN PROGRAMIS COMMON / FV2 / )
TCOST - TEMD STORAGE FOR TCTAL PROCUREMENT

{ LOCAL =~ REPORT GENFRAICPIS CINFO ) _
TEME ~ LOCATION USFD WHILE SWAPPING CONTEN(IS Or 1wO LUCAI1ONS 1IN AN aRRAY

( LOCAL - MAIN PROGRAMIS GETASQ ) T,
TEMP1 - TFMDORARY STORAGE LOCATIONS FOR ALPHANUMERIC OUTOUT

{ LOCAL - REPORT GFNERATORIS DINFN ) '
TEMP2 -~ TEMDORARY STORAGE LOCATIONS FOR ALPHANUMERIC CUTPUT

{ LOCAL - REPOR| GENEFRA1NDIS DINEFD )
TEMP(4) - TeMP STORAGF FCR ZOLUMN NAMTS

( LOCAL - REDORT GENFRATORIS stvuo )
THFETA =~ STED CHOSEN BY ROWs ADJUSTED IN PRIMAL

(GLOSAL ~ MAIN PROGRAMIS rOMMON / Mﬂv=s 7))
THETA - BFEST FEASIALE STEP

¢ LOCAL - MAIN PROGRAMts DOw )
TITLE(4) — ALPHANUMERIC TITLE OF PROSLEM

{ LACAL = MAIN PROGDAMIC AacAV2 )

. (GLORAL — REPORT GENERATARIS AOMMON , DARAMY / )

TMAX = MAXImUM TIME SEFORS MAPOUT

(GLORAL — MAIN PROGRAMIE AAMMON , PARAMY / )
TMO = TIME eFT WAS CALLED

(GLOSAL = MAIN PROGRAMIS COMMON / 1MX / )
TMP(10) - TFMPORARY STORAGE '

(GLOSAL - MAIN PROGRAMSS £OMMON / CV1 / )
TOT = NUMBED OF SURRERIONS PLUS 1

(GLOBAL - REPORT GENFRAIORIS COMMON , PaRaMs , )
TOTAL - ¢TOTAL! _ o

{ LOCAL - REPORT GENFRATORIS CINFO )

({ LOCAL — REPORT GENFRATORIS PINFO )
TPROC - CORPECTION FACTOR FOR PROCURFMENT

{ LOCAL — DFPORT GENSRATARIS CINFO )
TSIG ~ TEMPARARY STORAGE ASSOCIAIFN wliH FKO

(GLORAL - MAIN PROGRAMIS F~AMMON , Cvs 7 )
TSTN(130) = TEMPNORARY STARAGE

( LOCAL - MAIN PROGOAMIC naCAV2 )
TYPF1 -« FIReT WORD ON MAP CARD '

{ LOCAL - MAIN PROGRAMIS MARIN )




" TYPE2 - SECOND WORD ON MAP CARD
( LOCAL - MAIN PROGRAM!S MAPIN )
U (7« 288, a) - ARRAY OF TASK ALTERNAIVES
(GLOBAL - MATRIX GENERAIORtS COMMON , isKnt1L 72 )
U® (12) - CALCULATED UPPFR BOUNDS ON RESOURCES
' { LOCAL - MATRIX GENERAIOR S bl:NL\.D )
uaK - UPPFR a0uND ON RRANCHING VARIARLE
, { LOCAL - MAIN PROGRAMIS RRCAV2 )
UBK2 - DIFFFRENCE RETWEEN UPPFR SOUND AND VALUE +OR HBRANCHING vAH!Aqu
( LOCAL = MAIN PROGRAMIY RTICAVYZ )
ULO(10) = SET OF UPPEFR BOUNDS ON NON-L INFAR VARIARLFS
(GLOBAL - MAIN PROGRAM 'S "ON"VION /7 Cv2 7/ )
ULT(10) - TEMPORARY STORAGE FOR ULO
( LOCAL - MAIN PROGRAMIS RECAVZ ) :
UMAX - TEMP, STORAGE FOR GREATEST QUANTITY OF A SPECIFIC TVERITCLE wHICH Mxon:“
3F USED IN A TASK .
{ LOCAL - MATRIX GENSRATOR®S GENLCP )
US - TEMPORARY STORAGE FOR USP
{ LOCAL — MAIN PROGRAMtS RPRCAV?2 )
UZ/(1=E)
' (GLORAL - MAIN PROGRAM1S COMMON / GV3 / y T
UZ/(14+E) ‘ v
(GLOSAL = MAIN PROGRAMIS CAMMON / CV3 / )
UZ - COST OF PEST NON-LINEAR SOLUTICN
(GLOBAL - MAIN PRCGRAMIS COMMON / cvy1 /0y
VAL - COLUMN VALUE TEMPORARY STORAGE
 LOCAL - REPORT GENERATOR'S INSOLN )~
VAL - TEMP, STORAGE FOR VALUE OF SPECIFIC ROW AND COLUMN.
¢ LOCAL - MATRIX GENFRATAR®IS MATFILL)
VCOST(10+¢5) ~ THE FIVE COSTS ASSOCIATED WITH FACH RESOURCE ARE STOURED IN
THIS ARRAY - IN ORDER, THEY ARE SALVAGE AND TRUNCATIONe OPERAT INGs R AND Do
RETENTION RATSs AND PROCUREMENT. ;
" (GLORAL = MATRIX GENEFRATORS COMMON / vgc515“7 W T T
(GLORAL - REPORT GENFRATARIS COAMMON / VECSTG / )
VLIFE (10) -~ MAXIMUM LIFE OF RESOURCE (VFHICLF) )
(GLOBAL — MATRIX GENFERATOR!S COMMON / vELDIL 7 )
(GLOBAL - REPORT GENERATORIS COMMON / VECSIG 7/ )
VMIN - TEMe. STORAGE FOR MINIMUM QUANTITY OF VEHICLES WHICH CAN BE USED FOR
TASK

UsMm

1}

uUsP

( LOCAL -~ MATRIX GENFRATOR®S YINIERP )

VNAME (10) - STORES RESOURCE NAMES ' h
(GLORAL - MATRIX GENFRATORtS COMMON / VECHSIG 7 )
(GLOBAL - REPORT GENERATORIS COMMON / VECSTG / )

W - W .
© LOCAL - REDORT GFNERATAB S "INSOLN Yy~ T
X - INPUT VECTOR
: ¢ LOCAL - MAIN PROGRAM!S DOT ) -
X = tX¢
( LOCAL - REPORT GENERATORS INSOLN ) - ’
X - ELAPSED CPU SECONDS

PR rn cewrw o w wae cmamems animive et s e o w -

( LOCAL = MAIN PROGRAM!S STATUS )
XCON(10) = STORES VALUES FOUND IN X WHICH ARE ASSOCIATED WLIH THE
NON-L INFAR VARTARLFS v

(GLORAL - MAIN PROGRAMIS COMMON / CVa / )




%K = VALUE AF 8BRANCHING VARIABLE _
(GLORAL — MAIN PROGRAMIG COMMON / VR / )
XNXRL(25) = VALUE OF ARANCHING VARIARLE ©00 EACH NORE
(GLORAL = MAIN PROGRAMIE FAMMON , Cv9 7/ )
xr(zo) - SOLUTION VALUES FOR NON-LINSAR vARIASLK
( LOCAL = MAIN PROGRAM?,, NARPN )
XX- ELAPSFND TIME ON PROBLEM
{ LOCAL — MAIN PROGRAMtS TIMEC )
X(100) = VALUES OF SOLUTION COLUMNS
) (GLOBAL = MAIN PROGRAMIS COMMON , aAr 7 )
X(110) = VALUES ASSOCIATED WITH COLUMNS IN I=x
(GLORAL - MAIN PROGRAMIS COMMON / Cva / )
X7C110) - VALUES ASSOCIATED WITH COLUMNS IN IXZ
(GLORAL — MAIN PROGEAMIS £OMMON / v z )
Y - INPUT VECTOR )
( LOCAL =~ MAIN PROGRAMIS HOT )
YAYL (10) - YFAR RFSOURCF FIRST AVAILARLE
(GLORAL = MATRIX GENEQATOARIG COMMOAN / ALTSTS /)
YFARS (21) - STORES INHERITED YEARS )
( LOCAL — MATRIX GENZRATOR'S GENLCP )
YRINT (20) - SCALE FACTOR FOR ALL TASKS IN PERIOD T,
( LOCAL = MATRIX GENERATOR1S GENLCP )
YT(10) ~ DIFFERENCFS RETWSEN SOLUTION POINT AND LOWER BOUNRY
( LOCAL = MAIN PROGRAM'S NXBRN )
7 - PARAMETEFR USED TO PACK INDEX OF COEFFICIEN|
{ LOCAL - MAIN PROGRAMIS 10 ) .
GOHR 8 7=zz=11977 HO1872Q1G9= G7=19H C
(GLORAL — MAIN PROGRAMIS COAMMON / T2LS / )
72 - PARAMEYTFR USFD TO PACK COEFFICISENTS
( LOCAL = MAIN PROGRAMIS 10 )
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